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vascular hypertension. Your own sphyg- 
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in reducing blood pressure. 
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\N EPIDEMIC WAVE OF THYROTOXICOSIS IN DENMARK 
DURING WORLD WAR IL. 


By Kurr Iversen, M. D., 


SENIOR ASSISTANT PHYSICIAN, 


DEPT. B., BISPEBJERG HOSPITAL, 


COPENHAGEN, DENMARK 


Durinc world war II a peculiar rise 
in the frequency of thyrotoxicosis be 
observed in Denmark under the Ger- 
man occupation in 1941 to 1945. The 
rise began in 1941, all over the coun- 
try, and reached its maximum in 1944. 
\ preliminary report of this phenome- 
non was given in 1943 by Meulen- 
gracht*, who described the rise in the 
occurrence of thyrotoxicosis on the 
basis of cases admitted to his own de- 
partment (Dept. B., Bispebjerg Hos- 
pital, Copenhagen). Now, in 1948, the 
pre-war level has again been reached. 
The rise was abrupt and re of tran- 
itory or, so to speak, of “epidemic” 
haracter and its cause was so obscure, 
hat it seemed worth analyzing in de- 
tail. 

\ question of particular interest for 

ie present work is whether variations 

| the thyrotoxic morbidity have been 
en before, especially during the war 
1914 to 1918. On this point, opin- 

is are rather divergent. Still, a num- 
bor of fairly well substantiated reports 
ae available, showing that in Germany 
aod Finland the incidence of thyro- 
to\icosis decreased considerably dur- 
ins the war of 1914-1918 and in the 
fir.t years thereafter. Further, a rise 
in the frequency of thyrotoxicosis like 


the one observed here in Denmark has 
been recorded only once before, name- 
lv: in Olmstead County, Minnesota, 
during the years 1924 to 1927. This 
“epidemic” rise has been described by 
Plummer® who states, however, that 
the data on which the assumption of 
the rise is based are somewhat de- 
fective. Thus he had no chance of 
ascertaining how large a percentage of 
the thyrotoxic patients in the North- 
west and Great Lakes’ region were ad- 
mitted to the Mayo Clinic. On_ the 
basis of the available data Plummer 
would not venture to say anything 
about the cause of the “epidemic”. 
After all, to me it seems more reason- 
able to assume that the phenomenon 
in que stion is a result of extraordinary 
conditions in connection with the Plum- 
mer treatment of thyrotoxicosis with 
iodine, which started just some years 
before, and thus the rise is not to be 
ce nas a real increase in the morbid- 

, but rather attributable to a change 
in on general hospitalization of pa- 
tients. 

The Danish “Epidemic”. In order 
to get an idea about the frequency of 
thyrotoxicosis in Denmark through a 
number of years, I have gone through 
the annual reports from all the hos- 
(121) 


pitals in this country within the period 
of 1931 to 1945. For several reasons, 
however, the numerical data obtained 
in this way are inaccurate, giving by 
no means the absolute occurrence of 
thyrotoxicosis in Denmark. 

For one thing, it has to be realized 
that hardly all cases of this kind are 
hospitalized. Further, in making use of 
the annual reports from the hospitals it 
is not practicable to rule out all read- 
missions; besides, the same patient may 
be registered twice in the same annual 
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report, under the medical as well as 
surgical departments. 

In Fig. 1 all the hospitalized cases 
of thyrotoxicosis in Denmark, accord- 
ing to the annual reports, are recorded 
graphically. From this it is evident that 
since 1931 there was a gradual and 
continuous rise in the frequency of 
thyrotoxicosis until 1941, when a sud- 
den rise set in that continued also in 
the following 2 years. Thus in 1943 
the number of cases was 3 to 4 times 
higher than in the years before the 


1931. 32 33 3435 3637 38 39 40 44 42 43 44 


Fic. 1.—All hospitalized cases of thyrotoxicosis in Denmark in the period of 1931-44, accordii 


to the annual reports from 


the hospitals. 
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war. The rise had culminated in 19144, 
when the incidence commenced to fall, 
and this fall continued in 1945. 

\ detailed analysis showed that the 
sudden rise in thyrotoxicosis in 1942 
was distributed equally over all the 
counties of the country. It commenced 
at the same time all over the country 
and was of almost the same magnitude 
in the various counties. 

For reasons already mentioned the 
annual reports are not serviceable for 
an accurate estimate of the occurrence 
of thyrotoxicosis. This requires an in- 
dividual registration of each case so 
as to exclude readmissions and relapses. 
Besides, this is the only way in which 
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all dubious cases may be ruled out. 
In order to keep this task within rea- 
sonable limits I have chosen to investi- 
gate the occurrence of thyrotoxicosis 
within the municipality of Copenhagen. 
The rise in the incidence of the disease 
has been just as pronounced here as in 
the entire country and the material 
may be said to be re presentative for 
such investigation. 

Material. The present material com- 
prises all newly-diagnosed hospitalized 
cases of thyrotoxicosis residing in the 
municipality of Copenhagen within the 
period of 1938 to 1947. 

No absolutely accurate figure for the 
occurrence of the disease in the popu- 


1938 39 40 4f 42 


43. 46 G7 


2.—Variations in the number of first-diagnosed cases of thyrotoxicosis residing in Copenhagen and 


admitted to Copenhagen hospitals in 1938-47 


(in absolute figures ). 
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lation may be obtained in this way, it 


is true, but I feel convinced that only 
an insignificant number of patients 
here in Copenhagen have not been 


hospitalized at some juncture of their 
This further been 
firmed privately by several practising 
physicians in Copenhagen. 


illness. has con- 


TABLE IN THE MORBivITY OF DHYRO 


rOXICOSIS FOR THE City oF ( 


\.OPENHAGEN 


IN 1938 tro 1947 

No. of No. ot No. of cases 

cases inhabitants in % 
1938 129 687625 0,19 
1939 159 691995 0,23 
1940 160 700465 0,23 
194] 240 702424 0,54 
1942 546 711224 0,77 
1943 598 714589 0,84 
1944 9 | 724071 083 
1945 379 731707 0,52 
1946 235 753010 0.31 
1947 157 759114 0,21 


The material includes a total of 3194 
cases. The average incidence of thyro- 
toxicosis in Copenhagen in this period 
is found to have been 0),.44—pro mille. 

In Table 1 the cases are recorded for 
each year together with the census for 
Copenhagen. In 1938 the disease oc- 
curred in 0,19%0 of the population, 
and in the following 4 to 5 years it in- 
so markedly that in 1943 it 

0.84%0 of the inhabitants 
of Copenhagen. 


creased 
occurred 


In Fig. 2 this rise in the frequency is 
presented graphically. From this it will 
be noticed that the rise from 1938 to 
1940 is fairly gradual, while it becomes 
more marked in 1941, and then in 1942 
it is quite abrupt and keeps at the 
high level for the following 2 years. 
In 1944 this rise has culminated, and 
as early as 1945 there is a rather con- 
siderable fall in the number of cases. 
In 1947 the pre-war level is reached 
agaln. 

From Fig. 1, which is plotted on 
the basis of the annual reports from 
all the hospitals in the country, it will 
be seen that the gradual rise from 1938 


to 1940 practically is to be looked 


WAVE 


OF THYROTOXICOSIS 
upon as a continuation of the steady 
increase since 1931. The cause of this en 
gradual rise in this period seems most tio 
likely to be due to greater interest in tec 
the disease and a more ready recogni- ere 
tion of it. 

As for the sudden rise in 1942, it is tra 
hardly conceivable that it might be a | 
simple continuation of a preceding inte 
gradual rise. It is directly suggestive wit 
of some extraordinary underlying con- se 
ditions. 

Before discussing the cause of this 
peculiar rise, first have to realize 
that it is due to a real increase in the 
morbidity and not to some irrelevani 
factors. ‘And it may be at once said 
that neither increase in the population 
nor any change in the tendency to hos- | 
pitalization of the patients may give 
any adequate explanation of the phe- 
nomenon. 

It also seems improbable that im- 
proved diagnosis might bring about 
such a sudden rise in the frequency 
of the disease. As already mentioned. 
the increase is distributed evenly all 
over the country. In other words, it 
improved diagnosis were the cause of 
the rise, it would mean that all physi 
cians throughout the country in 1942 
suddenly had acquired a much greater 
diagnostic capacity as far as the recog- 
nition of thyrotoxicosis is concerned. It 
would hardly be reasonable to assunn 
this, particul: irly as the disease on the 
whole had become more severe. More 
over, the decreased frequency of thyro- 
toxicosis in 1945 most decidedly goes 
against such a_ possibility. Besides, if Fic 
improved diagnosis really played an) 
role here, we would expect that the ; 
practising physicians now referred 
more patients to the hospitals with a pwithou 
correct diagnosis than before. But, on [pre tes 
going through the admitting diagnoses, fher of , 
year by year, no particular change isftases y 
found in this respect. Conceivably the felassicg 
rise might have been due to increasingfabh 
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employment of metabolism determina- 
tion, so that more mild cases were de- 
tected now than before, but an enum- 
eration of the employed determina- 
tions of metabolism showed the con- 
trary. 

Further, by dividing the material 
into mild and severe cases (with and 
without exophthalmus) it was evident 


see Fig. 3) that the 


125 


number had tripled since 1938. The 
fact that the rise in frequency is far 
more pronounced for the severe cases 
goes directly against its being due to 
improved diagnosis, provided that the 
clinical picture of the disease has not 
changed in character in the years con- 
cerned. 

It was necessary therefore to investi- 


fre test increase, 7 to 8 times the num- 
ber of cases in 1938; but also the severe 
tases with exophthalmus (that is, the 
tlassical type) had increased consider- 
tbl, (almost 5 times). The mild cases 
had increased least, even though their 


severe cases gate the symptomatology of the entire 
1000F 
900F 
800r 
600r 
400F 
300F 
- 
200+ ot? 
* 
100 
i i i 
1938 39 40 44 42 43 
MiG. 3.—Rise in frequency of thyrotoxicosis for the three groups of cases, based on index values. 
(The number for 1938 set 100.) 
Entire material Severe thyrotoxicosis without exophthalmus. 
Severe thyrotoxicosis with exophthalmus. Mild thyrotoxicosis. 
without exophthalmus showed the material and make a comparison be- 


tween the cases from the first period 
(1938 to 1940) and the cases that ap- 
peared during the abrupt rise in 1942 
to 1943. 

A detailed analysis of the total ma- 
terial, which comprises altogether 1832 
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cases of new-diagnosed thyrotoxicosis, 
shows that thyrotoxicosis in Denmark 
now appears in a more oligosympto- 
matic form than previously. 

It is especially the objective symp- 
toms, however, that show the more 
the 2 
groups. Thus, pronounced enlargement 
of the thyroid, 
tachycardia occurred less frequently 
among the cases during the rise. Fur- 
ther. the determinations of the meta- 
higher 


distinct differences between 


exophthalmus and 


bolism showed © significantly 
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values for the cases during the rise 
and correspondingly these patients also 
had greater loss in weight. 

It is reasonable to assume that this 
change in the symptomatology primar- 
ily is attributable to a greater interest 
taken more recently in the forms of 
thyrotoxicosis and thus also to a better 
recognition of the variegated clinical 
manifestations of thyrotoxicosis. 


The next question is whether these 


“masked” or oligosymptomatic cases of 
thvrotoxicosis seen during the rise of 


4d 


1938 39 70 


42 75 


Fic. 4.—Rise in the number of thyrotoxic patients under and over 45 years, based on index values 


(The number for 


1938 set — 100.) 
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the disease may have increased to such 
in extent that the addition of these 
cases might explain the general rise in 
the frequency of thyrotoxicosis here in 
Denmark. 

It proved impracticable, however, to 
obtain an accurate numerical expres- 
sion for these cases through a retrospec- 
tive investigation like this one. For it 
may always be questionable whether in 
a given case the lesion correctly has 
been looked upon as “masked”, or 
whether its “masking” might not rather 
be due to failing diagnostic ability of 
the examiner. In material like the 
present, collected from many clinics, 
such a selection of masked cases could 
not avoid being rather arbitrary, on 
which account I had to give up my 
original plan to separate “all masked 
cases of thyrotoxicosis in order to see 
whether they had increased to such an 
extent that the addition of these cases 
might explain the general rise in the 
frequency of thyrotoxicosis. 

lf improved diagnosis had played 

iv role in the rise frequency, we 
would expect the rise to involve ex- 
clusively—or at any rate chiefly—the 
older patients, as the symptoms are 
relatively more scanty in the higher 
age-classes. In Fig. 4 we see the rise 
ii frequency for patients over 45 years 
compared with the rise for patients 
under 45. The curves here are plotted 
on the basis of index values, the values 
for 1938 set =100. The rise is found 
to be greater for patients over 45 years: 
6 times their initial number. But the 
rise is also quite considerable for pa- 
tients under 45 years, their number 
being quadrupled. In other words, this 
means that even the younger thyro- 
toxic patients—with nearly the same 
form of clinical manifestation of their 
illness—have increased considerably in 
number during these years. 

» me these findings seem to indi- 
cate that the rise in the frequency of 


thyrotoxicosis in Denmark must chiefly 
be due to a real increase in morbidity 
even though improved diagnosis pos- 
sibly may explain a part of it. 

Variations in the Frequency of Thy- 
rotoxicosis in Countries Other than 
Denmark during World War II. In an 
investigation like the present it is of 
great interest to establish whether a 
sudden rise in the occurrence of thyro- 
toxicosis similar to the one observed 
in Denmark during the last war may 
have taken place at some point of time 
in other eountries. On going through 
the mortality statistics from various 
countries (Norway, Sweden, Great 
Britain, Canada, United States, New 
Zealand and Holland), covering the 
last 40 years, it is found that since 
1910 there has been a gradual, though 
rather considerable, rise in the thyro- 
toxicosis mortality. But a sudden or 
abrupt rise like that just observed in 
Denmark has not been seen before. 

More recent reports from other coun- 
tries indicate that during world war II 
there was a distinct decrease in the 
frequency of thyrotoxicosis in Holland 
(Schweitzer®) and Belgium  (Bas- 
tenic’). The respective authors have 
been most inclined to associate this 
fact with the general malnutrition of 
the Dutch and Belgian population. 

In Norway, during the beginning of 
the German occupation, in 1941 there 
was a distinct rise in the frequency of 
thyrotoxicosis, but already, in the fol- 
lowing year, simultane ously with the 
nutritional crisis, there was a notice- 
able decrease in the incidence of the 
disease that became more accentuated 
in the following years (Grelland?). 

Through private questionnaires to a 
number of thyroid investigators in 
Europe and America, supplementary 
information has been obtained about 
the thyrotoxicosis morbidity during the 
war. From this it is evident that no 
variations in the frequency of thyro- 
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toxicosis was observed in Sweden, Fin- 
land, Great Britain, Switzerland, 
United States or Argentina. In Paris a 
considerable rise in the frequency of 
the disease also seems to have been 
observed, Alison (per- 
), but it seems to 
have been a localized phenomenon and 
not fully established. 

So, while during the war and the 
German occupation the frequency of 


according to 
sonal communication 


rose considerably in 
Denmark, there was a marked fall in 
the incidence of the disease in Holland 
and Belgium, and in Norway there was 
a minor rise in the first year of occu- 
pation, followed by a distinct fall. 

As a matter of fact, we might say 
that in the countries during the war a 
human experiment was taking place on 
a very large scale. 

Possible causes of the temporary 
rise in frequency of thy rotoxicosis. One 
factor common to the 4 countries was 
the hard psychic strain to which the 
population was submitted; and yet the 
frequency of the disease differed in 
While in Denmark the 
diet in general was adequate qualita- 
tively as well as quantitatively through- 
out the war, 


thyrotoxicosis 


these countries. 


there was a considerable 
malnutrition in the other 
countries, and in Norway this did not 
become particularly pronounced till 
1942 and 1943 when the frequency of 
the disease fell off markedly. 

At first glance these findings may be 
taken to indicate that psychic strain 
has not played any particular rdle, 
whereas the nutritional conditions may 


degree of 


be assumed to have played a consider- 
able part in the difference in the fre- 
quency of thyrotoxicosis in the coun- 
tries concerned. 

It must be said to be most dubious 
whether a psychic trauma might bring 
about or elicit a state of thy rotoxicosis. 

In the writers material, data 
on previous psychic trauma were avail- 


positiy e 
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able only in 5% of the cases; and on! 


in 2/5 of these patients was the inte 

val between the psychic trauma and 

the first the diseas: 


less than 3 months. This suggests that 


manifestation of 


a psychic trauma cannot play any great 
role in the etiology of thyrotoxicosis 
on the og 


Naturally i 


interest to c * ‘ar up the question wheth- 


would be of particula: 


er the rise in the frequency of thyro- 
toxicosis in Denmark in 
possibly might have been due to th 
heavy psychic strain to which the Dan- 


recent vears 


ish population was exposed under the 
German occupation. 

As to this point, it may be said that 
the psychic strain from the German 
occupation asserte -d itself more forcibly 


in 1944 and 1945, when the German 
terrorism with “clearing murder’, ete. 
became more atrocious than before 


whereas the rise in thyrotoxic morbid- 
ity had already commenced in 1941. 

found that 
permit us to assign any particul: ir etio- 
logical known infectious 
diseases as far as the development o! 
Nor has 
anv evidence been found in support ot 


No evidence is would 


role to any 


thvrotoxicosis is concerned. 
the assumption that thyrotoxic patients 
would be more liable than other per- 
catarrhal infections of the ai 
But it must be admitted that 
(Fig. 2) of the 


temporary rise in the frequency of thv- 


sons to 
passages. 
the demonstrated curve 
rotoxicosis in Denmark has some re 
semblance to a typical epidemic curv: 
Prey iously some experiment: al stud 
ies have been published, showing that 
exposure to cold gives rise to certall 
histological changes in the thyroid, 
the 
resemble th 


dicating hyperactivity of 
These changes greatly 
picture encountered after administra- 
tion of thyrotropic hormone. 

In this connection attention may be 
called to the fact that 3 extraordinerilt 
cold winters occurred immediately b 
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fore and simultaneous with the rise in 
the frequency of thyrotoxicosis in Den- 
mark. The same appears to have ap- 
plied also to the wave of the disease 
in Minnesota in the years of 1924 to 
1926 according to the annual meteoro- 
logical reports. But, 
climatic 


whether these ex- 
traordinary conditions may 
been connected with the rise in 
thyrotoxicosis cannot be decided with 
certainty. 

The 
quency ot 
during the 


have 


that the 
thyrotoxicosis in 


the fre- 
Denmark 


war may have been associ- 


idea rise in 


ated with certain changes in the nutri- 
tion, may be said to seem 
vious. A fairly 


the dietary 


rather ob- 
thorough analysis of 
during this 
shows that only rela- 
tively slight changes have t aken place. 
for instance, the caloric con- 
sumption was lowered from 3071 to 
2687 calories per individual from 1939 
to 1945. There has been a minor in- 
rease in the protein consumption, 
vhile the consumption of fat and car- 
The 
content of the diet 
ias rather been increasing. An analy- 


conditions 
period, however, 


Thus, 


bohydrate has been decreasing. 


protective food” 
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sis of the diet of this sort cannot give 
eny explanation of the cause of the 
peculiar rise in the frequency of thyro- 
toxicosis in these years. 

Perhaps changes in the content of 
some antithyroid factors of the diet 
may give a plausible explanation as to 
the origin of the “epidemic wave” of 
thyrotoxicosis in Denmark during the 


war, even though nothing definite can 
yet be said about it. For further de- 
tails concerning this discussion, the 


reader may be referred to a monograph 
by the writer®. 

Summary. A description and analy- 
sis have been given of a peculiar and 
temporary rise in the frequency of thy- 
rotoxicosis in Denmark during World 
War Il. The rise set in suddenly in 


1941 and reached its peak in 1944. In 


1947 the pre-war level was again 
reached. It is shown that the rise in 


the frequency of the disease in these 
years must be due to a real increase in 
morbidity. The causes of the phenom- 
enon has been discussed briefly, but no 
definite and adequate explanation of 
this peculiar “epidemic wave” of thyro- 
toxicosis may yet be offered. 
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EXPERIMENTAL STUDY OF LIFE SITUATIONS, EMOTIONS, AND THE 


OCCURRENCE OF ACIDOSIS IN A JUVENILE DIABETIC. 


By LAWRENCE E. HINKLE, Jr., M.D. 
COMMONWEALTH FELLOW IN MEDICINE 


AND 


STEWART Wo LF, M.D. 
ASSISTANT PROFESSOR OF MEDICINI 
NEW YORK, NEW YORK 


from the New York Hospital and the Departments of Medicine and Psychiatry, Corne l] 
University Medical College 


lr is known that the regulation of 
diabetes mellitus becomes more diffi- 
cult when the patient is under stress 
from infection or trauma, or during 
periods of emotional conflict. “Emo- 
tional glycosuria” has been demonstrat- 
ed both in man and in experimental 
animals.!:+° There has been reported 
the occurrence of diabetes in a setting 
of emotional conflict, and furthermore, 
fluctuations in the disorder have been 
correlated with the emotional state in 
some In the study 
here reported, the relation between ke- 
tonuria, life situation, and emotional 
state has been investigated. 

Case Report: The patient was a 15 year 
old schoolgirl who had been admitted to 
the New York Hospital 13 times in diabetic 
acidosis. Two of these episodes of aci- 
dosis had been attributed to intercurrent infec- 
tion, but the remainder were unexplained. It 
was generally felt that they had been pre- 
cipitated by the patient’s wilful neglect to 
take insulin and to follow her diet. 

The girl was the youngest of 5 children of 
a Roman Catholic laborer and his wife. The 
father was a mild and ineffectual man, while 
the mother was an anxious, hypochondriacal 
woman who was the tyrant of the family 
She exhibited mixed feelings of resentment 
and guilt toward the patient, who was an 
unplanned and unwanted child 7 years 
younger than her next older sibling. The 
mother’s behavior toward the girl, consisted of 
extremely restrictive discipline accompanied 
by towering rages in which she often beat 
her, alternating with periods of remorse and 
solicitude. 

There was no family history of diabetes. 

The patient showed no abnormalities of 
birth or physical development, and, until the 
(130) 


onset of her diabetes at age 11, she had 
illness except the usual childhood diseases 
and an appendectomy for acute appendici 
At a very early age, however, she showed 
rebellious feelings toward her mother’s 


strictions, as well as terror at the beating 
which she received. It is not clear whether: 
or not there were any important changes 
in her life situation at the time of onset 
her diabetes. No evidence of such a chang 
was elicited in numerous interviews. W1] 
the diagnosis of diabetes was made th 
mother was afraid of its implications, 
doubled her restrictions upon the child. 

At the time the patient was first see 
this hospital she was sullen and iebelli 
but the general impression was that she was 
a child of superior intelligence (I. Q. 117 
who had reacted characteristically to a fright 


ening diagnosis Although she obest 
she showed no other physical abnormalities 
During the following 4 years the contli 
between her and her mother increased in it 
tensity, and she developed repeated episor 
of acidosis. 

She was studied by the authors at t! 
time of her 14th admission to the hos; 
She was again found to be resentful a 
inwardly rebellious toward her mother. 5S! 
was also extremely dependent upon 


mother, passive, and unable to solve 


dilemmas by positive action. It appear 
that the mother’s capricious tyranny ha 
reduced the patient to a state of complet 


helplessness. She seemed either cons¢ us] 
or unconsciuosly to provoke many of t! 
storms which descended upon her. She a 
mitted that she ate indiscriminately and s! 
stated that she often stopped her insulit 
because she “wanted to die.” She val 
maintained, however, that her episor 
acidosis had begun to develop befo1 
quit taking her insulin. Since her isto 
suggested that a violent altercation wi 
mother usually preceded the appearance 


Hi 
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widosis, it was decided to investigate the 
possible connection between these two events. 

Detailed Study of the Occurrence of 
Acidosis: The patient was asked to keep 
i diary in which she recorded the happen- 
ings of the day, and expressed her attitudes 
Every two weeks 
in the clinic and the events 
of the fortnight were reviewed, with special 
ittention to the circumstances surrounding the 
development of acidosis. No change was 
made in her insulin dosage, which previously 
had been elevated to 60 units of protamine 
insulin and 40 units of regular ‘insulin in 


ind feelings toward them. 


she was seen 


separate syringes before breakfast. Like- 
wise, her diet was prescribed to include pro- 
tcin SO gm., fat GO gm., and carbohvdrate 
4 HOME LATE FROM JOB |- 
"BEATEN" 

NIGHTMARES 

= 

oO 2 

< 


TAKES HOSPITAL JOB 


FAMILY DISAPPROVES 
“VERY SHAKY" | | 


Ww DS 


SUGAR 


200 gm., limited to 1660 calories, because of 
her obesity. Three times a day, before meals, 
she examined her urine for sugar and acetone, 
and recorded the results in her diary. A 
hundred days of her life as gleaned from her 
diary are recorded in Figs. 1-5. There is no 
doubt that she took her insulin during this 
time. Her critical mother confirms this. 
During the Ist week of the observation 
period the girl’s life was relatively calm and 
uneventful. On the 8th day she decided 
to take a part-time volunteer job at the hos- 
pital—a decision which represented an act of 
unprecedented boldness and independence on 
her part. When she persisted in her decision 
despite the objections of her parents, she be- 


came anxious, “shaky,” and fearful. After a 


DAYS 


Fic. 1.—First 3 weeks of detailed correlation oi 


"BEATEN" 


ACETONE 
w 


urinary findings with events, attitudes and emotions 


MOTHER VIOLENTLY ABUSIVE 
“THROWS A PAN AT HER" 


2 
a 
DAYS 
Fic. 2.-Second 8 weeks of detailed correlation of urinary findings with events, attitudes and emotions. 
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By HINKLE, WOLF: 
restless night punctuated by nightmares, she 
awoke on the 9th day to find acetone in her 
urine 

She was only partly reassured when the 
inticipated storm failed to materialize. On 
the 10th day started work at the hos- 
pital. That night when she came home she 
mother violently 


she 


angry. She was 
slapped with a dishrag and verbally abused 
for several Although 
ingry, she was also very much afraid. 


found her 


became 
After 


nother sleepless night she again found ace- 


hours. she 


EXPERIMENTAL STUDY OF 


LIFE SITUATIONS 

Following this episode her mother was re 
morseful, and the patient became less appre 
hensive. A period of relative peace at home 
lasted until the 22nd argu 
ment developed over apparently trivial mat 
ters. Again 
there was a sleepless night, and acetonuria 


day. Then an 


It was followed by a slapping. 


appeared the next morning. 

Several days later the mother, again feel 
ing remorseful, bought her daughter a new 
dress; but shortly thereafter, on the 26th day 


she once more became moody and threaten 


tone in her urine. ing. On the 27th day the girl lost the belt 
FRIGHTENED WHEN ACETONE CONTINUES 
MOTHER THREATENS NOT TO LET HER 
COME TO HOSPITAL FOR TREATMENT. 
MALAISE, NAUSEA, VOMITING 
TAKES EXTRA INSULIN J | 
3 “BEATEN” 
"BOILING MAD" WHEN MOTHER READS | 
4 HER MAIL. FIGHT ALL DAY J 
2 
WwW 
<q 
SYMPTOMS GONE — 
GASTROENTERITIS. VOMITING | 
AND DIARRHEA J 
4 
R 
4 
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her new dress while working at the hos- 
pital, She returned home in a frightened 
state and received a tongue lashing that last- 
ed several hours. During the course of it 
ier mother threw a frying pan at her. The 
emotional turmoil which accompanied _ this 
episode lasted for 48 hours. Acetone ap- 
peared in the patient's urine specimen on 
the morning after the turmoil began. She had 
developed polyuria during the night, was 
inorexic in the morning, and then vomited 
everal times. On several occasions during 
the day she took orange juice and salty broth, 
is well as 2 extra doses of regular insulin. 
Despite this, acetonuria persisted for 48 hours. 

During the next week, with her mother’s 
onsent. the girl was sent to a summer camp 
for diabetic children. During her stay there 
her diabetes remained in relatively good con- 
trol. However, because she was lonely she 


her mother upbraided her and called her an 
impertinent ingrate. The girl was “as mad 
as I have ever been in my life,” but was too 
terrified to make further protest. The next 
morning her urine contained 4 plus acetone 
and she began to vomit. Seeing this, her 
mother made her more fearful by threaten- 
ing “if you get sick again, I won't take you 
to the hospital.” Acidosis continued for 5 
days and the patient again treated herself 
with fluids and extra insulin. 

She had hardly recovered from this epi- 
sode when, on the 64th day, her mother 
forced her to stop going to a parochial school 
and made her enter a public high school. 
She was both resentful and fearful at this 
move. During the first 2 days at school 
she was “shaking like a leaf.” There was a 
trace of acetone in her urine at noon each 
day. 


4 
5 HOME TENSE. SCOLDED AND 
THREATENED AWFUL SHAKY 
w MOTHER IN A RAGE NIGHTMARES 
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5.-Fifth 3 weeks of detailed correlation of urinary findings with events, attituties and emotions. 


ne home unexpectedly on the 40th day of 
observation period, upsetting her mother’s 
ins for the ensuing week. The argument 
precipitated by her return home took place 
the morning of the 42nd day. Acetone 
eared in the noon specimen that day. It 
wis present the following morning also. 
or 2 weeks thereafter no ketonuria was 
reported. There were no emotional upsets 
On the 55th day the pa- 
tit developed abdominal cramps, watery 
li rrhea, nausea, vomiting, and malaise, all 
vhich lasted for about 12 hours. Her 
synptoms suggested that she had an infec- 
o gastro-enteritis of moderate degree. She 
li not develop ketonuria. 
vo days late however, after all her 
syn ptoms of gastro-enteritis had subsided, 
became intensely angry upon discovering 
he nother reading her mail. Thereupon 


ing this time. 


On the 70th day of observation the pa- 
tient was admitted to the hospital, to allow 
for a more detailed study of the relevance of 
her life situation to her bouts of acidosis. 
She was quite suspicious and somewhat 
fearful at the time of admission, and a trace 
of acetone was present in her urine. With 
reassurance she became more relaxed and 
soon adjusted to the ward routine. In order to 
regulate her activity it was arranged that 
she should have set chores to do under the 
supervision of the head nurse. She enjoyed 
this, feeling a sense of importance in her 
semi-ofticial position. At the same time her 
constant association with the nurses made it 
possible to standardize effectively her diet. 
Her diet and insulin dosage were not alter- 
ed. Examination at the time of admission 
showed no significant physical findings ex- 
cept obesity and a rather high tissue tur- 
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gor rhe 


with the 


associated 
After 3 days she 
relatively calm, 


latter was thought to be 
high insulin dosage. 
considered to be in a 
steady state. No acetone had been present 
in the urine since the 
Her fasting blood sugar 
this time 

On the afternoon of the 74th day the 
girl’s mother came to visit her physician. The 
two had a long and friendly chat, while the 
girl waited anxiously outside of the con- 
sultation room. When they left the 
friendly conversation 
than a nod for her, she assumed that 
the worst had happened. She was allowed 
to gain the impression that both were angry 
with her. She confided later that she was 
convinced that her doctor (whom she re- 
garded as her “only friend”) had “gone over 
to Mother’s side” and that the two were 
plotting against her. She felt angry, terrified, 
and helpless. 

Shortly after this the nurses observed that 
she had a scowl on her face, and that she 
seemed preoccupied. She became restless, 
“jumpy,” and complained of feeling “shaky.” 
She had no appetite for her dinner, but 
forced it down. During the night she 
tossed restlessly in her bed and had several 
terrifying nightmares. About midnight she 
began to urinate frequently and in large 
quantities. The specimen contained 3-plus 
acetone, 

When she was seen the next day she show- 
ed, in addition to restlessness and irritability, 
a startle reaction, acetone breath, dry tongue, 
rapid pulse, and cold moist palms. Her diet 
and activity were not altered. By evening 
acetone was 4+plus in all specimens, and 
attempts to reassure her were begun. While 


was 


admission specimen. 


was 200 mg. a/c at 


room in 
serious and without 


more 


she was kept under observation, no other 
changes were made in her therapy. For 2 
days fear, resentment, and ketonuria con- 


tinued, subsiding slowly under reassurance. 
Her subsequent course in the hospital was 
uneventful. By the time she left, her re- 
lation with her physician had been restored 
to its former state. At home she had 2 fur- 
ther bouts of ketonuria, each preceded and 
accompanied by threats to her security _aris- 
ing from strained relations with her mother 
similar to those described previously. 


Discussion. Willms' has reported 
that a rise in blood ketone bodies oc- 
curs in response to exposure of rela- 
tively small areas of the body to Roent- 
gen rays. Winkeler and Hebeler!? have 
reported a similar rise in the blood 
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SITUATIONS 


ketone bodies after extreme physical 
exertion. Selye'’ has considered both 
of these phenomena as a_ part of the 
non-specific bodily reaction to stress 
which he calls the “alarm reaction.” 
Inasmuch as threatening life situations 
which arouse emotional conflicts have 
been observed to initiate the alarm re- 
action, it be that the ketonemia 
which appeared in this patient is an- 
other instance of this phenomenon. 
The mechanisms by which the me- 
tabolic changes were produced is not 
clear. It appears that the fact that 
ketosis has been so readily elicited 
this diabetic is in part related to her 
acute sensitivity to any threat which 
tends to disturb her relation to het 
mother. This relation to her mother 
is colored by intense and conflicting 
all times, even the “calm 
est.” Her reaction to any disturbance 


may 


emotions at 


of it includes not only ketosis, but 
also diuresis, restlessness, tachycardia 
increased perspiration and a mood 


change characterized by anger, fear 
Part of this 
tachycardia and_in- 
perspiration, for example 

apears to be mediated by the hypo 
thalamic- sympathe tic system. It seems 
reasonable to conjecture also that the 
pituitary, acting by itself and through 
the adrenal cortex, may play an even 
more important part in the reaction 
especially in raising the blood sugar 
and increasing the severity of the dia- 
betes. Perhaps the constant action of 
this later mechanism day after day ma‘ 

also explain why her diabetes is so 
resistant to treatment. 
and why her daily insulin requirement 
is so far above the 40 units required 


and moderate depression. 
reaction — the 
creased 


severe and so 


by the depancreatize -d human. 


Conclusion. In an anxious, mal- 
adjusted, and severely diabetic 15 year 
old girl, it has been shown that stress- 
ful life situations which aroused the 
of fear and 


emotions rage were ac- 


me- 
not 
that 
1 in 
her 
lich 
her 
ther 
ting 
ilm 
ance 
but 
rdia 
100d 
fear 
this 
in 
ple 
ypo 
t the 
ough 
evel 
‘tion 
ugar 
di 
yn of 
ma\ 
is so 
ment 
ment 
uired 


HINKLE, WOLF: EXPERIMENTAL STUDY OF LIFE SITUATIONS 135 


companied by alterations in the me- experimental conditions the ketosis 
tabolism. One manifestation of these was observed to continue to the point 
alterations was the appearance of ke- of clinical acidosis. Without change 
tonuria within approximately 12 hours in diet or additional insulin the aci- 
of the onset of the stressful situation. dosis disappeared when the subject re- 
With continuation of the stress under gained confidence and security. 
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Cornell 
ANTICOAGULANT therapy has now 
been well established in the treatment 
of various thrombo-embolic conditions. 
Many 
ourselves, stressed the need for 
careful hospital and daily laboratory 
supervision. There are certain pi atients 
with recurring thrombotic and embolic 
tendencies who need anticoagulant 
therapy for long periods of time. In 
instances, this may mean for the 
of their lives. This is par- 
ticularly true of patients with old rheu- 
matic heart disease complicated by val- 
vular damage auricular fibrilla- 
showers of emboli to 
the peripheral circulation from time to 
time. Recently, we reported in some 
detail such a group of patients who 
had been treated with anticoagulants.'4 
Aside from the value of maintaining a 
state of cardiac compensation, this is 
the only therapy thus far suggested 
which reduces the incidence of embolic 
complications and thus favorably af- 
fects the clinical course of this type of 
patie nt. 
There are 


have 


some 


remainder 


and 
tion who release 


other types of cases in 
whom it is advisable to continue anti- 
coagulant treatment for an indefinite 
period. These include patients with 
phlebitis migrans, recurrent thrombo- 
phlebitis and certain patients with re- 
current coronary thromboses and myo- 
cardial infarction in whom it is de- 
sirable to continue anticoagulant ther- 


®* This work was 
the Samuel H 


(136 ) 


aided in part by grants from 


Kress Foundation. 


including 


University 


the 


Medical College 

apy as a prophylactic step against fur- 
ther recurrences. Nichol and Fassett‘ 
have reported experiences with this 
type of patient. 

The purpose of this report is to pre- 
sent experiences with long continued 
anticoagulant treatment and examples 
of difficulties which may be encoun- 
tered. To subject a patient to a daily 
intravenous puncture to procure blood 
for a prothrombin test is, in general, 
only feasible for a few weeks while he 
is in the hospital. After he leaves the 
hospital and becomes ambulant, a daily 
test is too time consuming, uncomfor- 
table and expensive. It interferes great- 
ly with the patient's daily life. The fol- 
lowing plan has, there fore, been adopt- 
ed for the care of such cases. Each pa- 


tient’s idiosyncrasies to dicumarol are 


studied while in the hospital. His daily 
requirements are e valuated. After 3 or 
more weeks of hospitalization, if the 
underlying disease is under control, the 
dicumarol_ re quirements fairly stable. 
and the patient ambulant, he is dis- 
charged to his home on a specific daily 
dose of the drug. Thereafter, he reporis 
twice weekly for prothrombin costs and 
a presc ription of the daily dose. If the 
bloud prothrombin level shows only 
minor fluctuations, this time interval] 
is extended to once weekly. Some rare 
patients remain very stable and under 
these unusual circumstances the inter- 
val may be prolonged from 10 to 14 
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days. In general, however, this is not 
to be recommended. 

Serious study of this aspect of the 
treatment of ambulant patients with di- 
cumarol has been carried out by the 
authors during the past 2 years. Since 
this treatment was known to be fraught 
with some risk, it was obviously impor- 
tant that patients be disciplined to take 
the exact amount of dicumarol pre- 
scribed and no more, and that they 
appear for tests as scheduled. For this 
reason, only intelligent and co- opera- 
tive private patients have been select- 
ed for this regime. 

The Link-Shapiro modification of the 
Quick method has been used to esti- 
mate the prothrombin time.®'°"! With 
the active rabbit lung thromboplastin 
used in our laboratory, the value for 
normal controls is 14 to 16 seconds. In 
treatment the aim is to determine a 
daily dose of dicumarol which will 
maintain the prothrombin time at from 
30 to 35 seconds. This is termed the 
‘therapeutic level.”* Minor fluctua- 
tions outside of this range, but between 
25 and 45 seconds, are not considered 
serious. 


° To orient those readers who are accus- 
ned to calculate prothrombin activity in 
ercentage of normal, the comparative figures 
m our laboratory are listed below. Only 
tive thromboplastin, which is tested daily 
1inst a normal person’s blood and which 
es a reading of from 35 to 41 seconds with 
lilution, 1 part of plasma with 8 parts of 
ne, is used. If the thromboplastin does 
come within this range, it is discarded 
1 a new batch tested. 


% Sec. 

LOO plasma 0 saline 15+] 
plasma 50 saline 
plasma 75 saline 253-2 

plasma 87.5 saline 88+3 

33 plasma 91.67 saline 5344 


Ve have found that there is a great 
‘rence in the dose required to main- 
tai. this level from individual to indi- 
vicual. C. D. (Patient 13, Table 1) has 


in average weekly maintenance _re- 


di 


quirement of 175 mg. L. B. (Patient 1), 
on the other hand, requires a pry 
dose of 800 mg. As will be noted i 
Table 1, there is no apparent won 
tion between body weight and the size 
of the dose in adults. Perh: aps it all other 
factors which enter into this picture 
were equal, such a correlation would be 
more obvious. Age is not a factor, with 
rare exceptions. The average .require- 
ment in a stable patient remains fair- 
ly constant over a period of time. Pa- 
tients standardized 1% years ago usu- 
ally require approximately the same 
amount of dicumarol today. 

Some women show variations in the 
prothrombin time with their menses, 
but others apparently have no change. 
M. M. (Patient 8) usually requires an 
increase in dicumarol dosage just be- 
fore and during her menses to maintain 
her therapeutic level. This has been 
observed for 16 months. During the 
menstrual week she needs 575 mg., 
during the other 3 weeks 475 mg. is 
usually sufficient. Studies of relation- 
ship of the estrogens to this finding are 
under way. In our experience, at 
therape utic levels, dicumarol rarely in- 
creases menstrual flow in the absence 
of pathological states. 

It appears probable that diet plays 
a role in the utilization of dicumarol. 

Case 13. Mrs. C. D. could not be standard- 
ized on dicumarol dosage until she was placed 
on a high protein diet. After she was first 
stabilized in the hospital and then maintained 
on ambulant treatment, she occasionally de- 
veloped sudden, high values of her pro- 
thrombin times. On one occasion, the pro- 
thrombin time was unexpectedly found to be 
109 seconds. She was given intravenous vita- 
min K therapy. Upon close questioning, it 
was found that this patient’s sudden prolonga- 
tions of prothrombin time were subsequent to 
the ingestion of large amounts of whiskey. 
Reducing the consumption of whiskey re- 
sulted in a more uniform test from week to 
week. 


Two possible explanations occur: 
(a) that the alcoholic consumption in 
some way temporarily interfered with 
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prothrombin production in the liver, 
(b) that the intake of protein was 
significantly reduced when consider- 
able alcohol was taken. The relation of 
protein intake to dicumarol utilization 
was called to our attention persorally 
by Jorpes® and by Zilliacus'® during 
their recent visits to this country. 

In most patients there has been little 
difficulty in administering the treat- 
ment and very encouraging and suc- 
cessful results have been obtained. An 
example of such a case follows: 


Case 2. J. C., a 53 year old housewife, who 
developed rheumatic fever at 28 years of age, 
and had 5 recurrences thereafter. She devel- 
oped auricular fibrillation approximately 5 
years before the present hospital admission. 
It has been paroxysmal, with great variations 
in the duration of attacks. Her first recog- 
nized embolus occurred in 1944. This was 
cerebral and she became unconscious. She 
remained bed for approximately 6 weeks 
and she made a complete recovery. The 
second embolus occurred on May 30, 1946, 
producing a sudden complete loss of con- 
sciousness. This probably was cerebral also. In 
June 1946, she had emboli to both legs. On 
July 7, 1946, she developed a sharp pain in 
the right hip and also one in the chest ‘fol- 
lowed by bloody sputum which was prob- 
ably secondary to a pulmonary infarction. 
On July 14, 1946, she had an embolus to 
the right leg. Anticoagulant therapy was not 
started at that time, but was begun on Sep- 
tember 24, 1946. She received dicumarol 
while in the hospital for 1 month, since 
which time she has been ambulatory. She 
requires approximately 500 mg. of dicumarol 
per week. On December 16th, she began to 
have excessive menstrual flow which con- 
tinued for approximately 10 days. Her pro- 
thrombin time ranged between 24 and 28 
seconds; therefore it seems unlikely that this 
was responsible for her excessive flow. The 
dicumarol was discontinued and vitamin K, 
2 doses of 64 mg. each, was given. A gyne- 
cologist believed that the excessive flow was 
due to menopausal changes and a dilatation 
and curettage was performed, followed by ir- 
radiation. She then resumed dicumarol. There 
have been no emboli since she first began 
dicumarol. 

CasE 8. E. S., a 42 year old housewife, 
had typhoid fever at 3 years of age, scarlet 
fever at 4 years, and rheumatic fever at 5 
years. Rheumatic heart disease was recog- 
nized during the 6th year. Chorea was diag- 
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nosed at 6, 10 and 12 years of age. Since the 
age of 33 her heart has been in a state of 
auricular fibrillation, and during these years 
she has taken digitalis daily. In 1935 she had 
an embolus to the left groin and also a pul- 
monary embolus. In 1942 she had a left 
cerebral embolus which produced a_ right 
hemiplegia from which she made a complete 
recovery. During the years of 1943 to 1944, it 
was estimated that she had at least 6 emboli, 
which were apparently small, in various loca- 
tions throughout her body. In December, 
1945, she developed 2 emboli, one renal and 
one mesenteric. In January, 1946, she devel- 
oped her 13th definite embolus which was 
pulmonary, and in September, 1946, her 14th 
embolus which was also pulmonary. On No- 
vember 15, 1946, she became decompensated. 
Two days later there occurred the 15th 
embolus to the right arm. This produced 
coldness, blanching, loss of pulsation below 
the elbow, and appeared to endanger the arm. 
On November 19th, she developed the 16th 
embolus which was to the left leg; on Novem- 
ber 25th, a 17th embolus to the right lung 
field; and on December 3rd, her 18th to the 
right lower quadrant of the abdomen which 
produced shock, paralytic ileus and later blood 
in the stool. On December 3rd, she developed 
her 19th embolus which was to the left leg. 
On December 20th, she developed an embolus 
which was to the left forearm and produced 
marked generalized shock. The patient was 
acutely ill. Her outlook appeared extremely 
serious. 

On the day of her 20th embolus, because 
of her de sperate condition, she was started 
on anticoagulant therapy despite the blood 
in her stools, which was believed to be 
secondary to a mesenteric infarction. She 
received 52.5 mg. of heparin intravenously at 
9:00 p. m., December 6th; 52.5 mg. at 1:00 
a. m., and 50 mg. at 6:15 p. m., December 
7th. She was also given 300 mg. of dicumarol 
on December 6th, followed by daily doses of 
200 mg., and thereafter was regulated in 
accordance with the indications of her pro- 
thrombin times. She was continued for 1 
month on this regimen while in the hospital 
Her average requirement of dicumarol was 
300 mg. weekly. Following the initial ad 
ministration of anticoagulants, there was an 
immediate cessation of her embolic pheno 
mena and a completely uneventful course 
She was discharged from the hospital or 
January 6, 1947. She has since continued t 
receive anticoagulant therapy while ambula 
tory. She has had several episodes of ecchy 
moses of a very mild degree. Her prothrombi: 
time has in general been kept between 25 an 
85 seconds, the highest having been 44 sex 
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onds. No further embolic episodes have oc- 
curred in a period of 15 months. The patient's 
general condition is excellent; she is able to 
travel and does so freely and without difficulty 
whenever satistactory prothrombin — studies 
can be arranged. By planning, it was possible 
for her to travel from New York to the Pacific 
Coast and return, having had prothrombin 
tests weekly at reliable laboratories en route. 
The trip was without untoward incident. Her 
heart continues in a_ state of compensated 
auricular fibrillation. 

Case l. L. B., a 39 year old housewife, 
developed rheumatic fever at 4 years of age. 
From then until she was 12, she had multiple 
attacks of rheumatic fever with the develop- 
ment of a heart lesion. In 1941 she developed 
auricular fibrillation and was found to have 
mitral stenosis with cardiac decompensation. 
In February, 1946, she had a severe saddle 
embolus. She was then given heparin for 2 
weeks. The embolus apparently divided, de- 
scending into both legs and leaving her with 
occlusion of the major arteries below the 
knees bilaterally. In 1946, between February 
and June, she suffered 6 embolic episodes, 
involving her legs and also her abdomen and 
brain. In September, 1946, she had an em- 
bolus to her right foot, and again one to each 
leg. On November 2, 1946, she developed a 
cerebral embolus which produced dizziness, 
diplopia, slurring of speech, involuntary 
twitching of the right arm, occipital head- 
aches and loss of convergence of the left eve. 
She was admitted to The New York Hospital 
on November 3rd and dicumarol was started 
at that time. She remained in the hospital for 
1 month, since which time she has been 
ambulatory. Her average weekly requirement 
of dicumarol is somewhat higher than that 
of most patients. She needs approximately 
800 mg. per week to maintain a level between 
28 and 35 seconds. She has had no further 
emboli and leads a rather active life. 

Case 7. Colonel R., age 57, developed 
phlebitis of the right leg in July, 1944, while 
in military service. Pulmonary emboli oc- 
curred in August. In November, 1944, the 
phlebitis recurred in the right leg. A femoral 
vein ligation was performed. In January, 
1945, pulmonary emboli again developed. 
His inferior vena cava was ligated. In Febru- 
iry both legs were swollen. Phlebitis was 
found in the left leg in March. By June, 
phlebitis had involved the veins of his anterior 
ibdominal wall. He was retired from military 
service because of disability. He continued to 
have bouts of phlebitis in both his legs and 
rms. We saw him for the first time in May, 
46. He was hospitalized for 2 months and 
laced on anticoagulant therapy. He remained 


free of phlebitis for 4 months, and then al- 
lowed his treatment to lapse. Phlebitis re- 
curred in his arm. Dicumaroi was resumed on 
what will probably be a permanent basis. He 
is now free of any active phlebitis. He has 
resumed moderate activity after nearly 3 
vears of invalidism. 


The hazards of ambulatory treat- 
ment are well illustrated by the follow- 
ing case: 


Case 5. H. S., age 29, who suffers from a 
migratory thrombophlebitis. When maintained 
on proper dicumarol dosage, his phlebitis is 
quiescent. When his prothrombin time falls 
below 25 seconds, he almost invariably de- 
velops taromboses in the veins of his legs or 
arms. A dose which is too great for his imme- 
diate needs sends his prothrombin time soar- 
ing. He then tends to hemorrhage, usually 
under the skin. He has, therefore, a very nar- 
row therapeutic zone within which to prevent 
thrombosis on the one hand and hemorrhage 
on the other. He is exceptional in this regard. 
In July, 1947, the chemist, who was working 
on this case with us and is expert at deter- 
mining prothrombin times, was suddenly 
stricken with a coronary thrombosis himself. 
(He was treated with anticoagulants and con- 
stitutes Case 16 in this series). His technical 
assistant then substituted for him. As fre- 
quently happens with technicians who are 
inexperienced with this test, certain errors 
occurred during the first few days in the case 
of H. S. (Case 5). On one day when the 
prothrombin was reported as 24 seconds, he 
suddenly developed large subcutaneous ec- 
chymoses. He was admitted immediately to 
the hospital where his prothrombin time was 
found to be 180 seconds by our research 
laboratory. He was given 72 mg. of synthetic 
vitamin K every 4 hours for 4 doses, and one 
500 cc. transfusion of fresh blood. His pro- 
thrombin time fell gradually to therapeutic 
levels and there was no further bleeding. 
Seven months later he again encountered 
difficulty. At this time he was fairly well 
standardized on a daily dose of 50 mg. of 
dicumarol. One day his prothrombin time 
was found to be 33 seconds; seven days later 
it was 108 seconds. He was given 3 doses of 
synthetic vitamin K, 72 mg. each, 4 hours 
apart. The next day the prothrombin time 
had fallen to 83 seconds, the following day to 
57, and 2 days later it was 21 seconds. At 
this level, thrombi promptly developed in the 
superficial veins of the right calf. In spite 
of these occasional difficulties, he has con- 
tinued to work at a responsible job during 
the past year. 
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One cannot belittle the hazards of 
dicumarol therapy with this man, yet 
they must be weighed against the risks 
of his serious disease -thrombophlebi- 
tis migrans. Prothrombin times should 
be performed twice weekly for the 
proper control of this patient. 

Another case illustrated further the 
danger of unreliable laboratory data. 


Case 6. G. G. a woman, age 25, was seen 
in consultation in a suburban hospital. She 
had recurrent thrombophlebitis involving deep 
pelvic and abdominal veins, and probably 
one renal vein. While awaiting transfer to 
The New York Hospital, she was given dicu 
marol. After 5 days, her prothrombin time 
was reported by the laboratory of the subur- 
ban hospital as 27 seconds. The following 
day, she was admitted to the New York Hos- 
pital The prothrombin test was carried out 
by our research laboratory. No end_ point 
could be found. It was reported as 300 
seconds plus, the longest time we record. (It 
is quite unlikely that this rise occurred in 24 
hours). This patient was given intravenous 
vitamin K and 2 transfusions of fresh blood 
during the next 3 days. The prothrombin 
time gradually fell to a therapeutic range. 
She experienced no bleeding except for a 
slight oozing from the gums when she sucked 
on them. She was discharged later from the 
hospital and has remained on ambulant treat- 
ment without difficulty for the past 6 months. 


M.M., age 44, Case 8, previously re- 
ferred to, has also on 2 occasions in- 
explicably deve lope -d high prothrombin 
levels that re quired intravenous vita- 
min K_ injections. 

It is now routine to give 2 doses of 
72 mg. each of vitamin K intravenously 
at 4 hour intervals when the prothrom- 
bin time reaches 60 seconds or more. 
This has almost without exception 
been sufficient in cases with prothrom- 
bin times of less than 100 seconds. 

An example of another type of diffi- 
culty is cited as follows: 


Case 4. M. S., a school teacher, 51 vears 
of age, had rheumatic fever at the age of 23 
with subsequent mitral stenosis. Beginning in 
1942, she developed auricular fibrillation. In 
the summer of 1945, she developed a pul- 


monary embolus. This was followed during 
the next year by emboli to the right leg, the 
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abdomen, the left leg, and then again to the 
abdomen. Anticoagulant therapy was begun. 
She had no further emboli. She had a very 
difficult domestic situation to cope with and 
began to show emotional instability. It be- 
came doubtful that she would continue to 
follow explicit directions, so her anticoagulant 
treatment was discontinued. Seven days later, 
she had an embolus to the right area, blocking 
the brachial artery at its bifurcation. 


It is likely that many of these patients 
should justifiably continue anticoagu- 
lant treatment for years to come, per- 
haps for life, or until better ther apeu- 
tic means are developed. They must 
for the present, at least, take their re- 
quired doses of dicumarol and have 
periodic prothrombin tests, just as a 
diabetic must take his insulin daily 
and have his urine and blood sugar de- 
terminations performed periodically. 

Toxicity. The problem of overdos- 
been mentioned. The 
possibility of damage to the 
liver, kidney or other organs during 
prolonged administration of dicumarol 
has been carefully considered. We 
have found no clinical evidence of such 
toxicity in this group of patients. This 
confirms the first report of one of us! 
on the use of dicumarol. It agrees with 
the report of Nichol and Fassett’ of an 
autopsied patient who had received di- 
cumarol for 21 months. 


age hi iS alreac 


Summary and Conclusions. (1) A 
group of 19 patients has been main- 
tained for from 5 to 20 months (aver- 
age 11 months) on dicumarol. Their 
prothrombin time .has been checked 
every 7 to 14 days after having been 
carefully standa-dized at more frequent 
intervals during several weeks or 
months of hospitalization. 

(2) This method requires constant 
vigilance on the part of the physician. 
and faithful cooperation from the pa- 
tient. It necessitates a laboratory skilled 
in performing prothrombin times. 

(3) No effort has been made to eval- 
uate statistically the results of this ther- 
apy in this report. The obiect has been 
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to make available experiences with this 
clinical problem and to discuss the 
manner in which they have been met. 

(4) Neither age nor weight consti- 
tutes the determining factor in the 
dosage requirements for this form of 
treatment. 

(5) Diet apparently plays some part 
in the dicumarol requirements. An ade- 
quate protein intake helps to stabilize 
the requirements in some patients. Ex- 
cessive alcoholic intake may affect the 
requirements. 


| 


Months on 


(8) No discernible damage to the 
liver or kidneys has occurred in any 
patient as a result of the prolonged ad- 
ministration of dicumarol. 

(9) No thrombo-embolic episode 
has occurred in these patients while 
their Te time has been at a 
“therapeutic level” (prothrombin times 
above 30 seconds ). ; 

(10) There have been no deaths in 
this series despite the seriousness of 
the condition of many of these patients 
at the time of onset of the the rapy. 


PATIENTS RECEIVING DicuMAROL THERAPY 


Average Weekly 


N Name Diagnosis Dicumarol Dose (Mg. ) Age (yrs.) Weight (lbs. ) 
(to May 1, 1948) 
l Mrs. L. B. Rheumatic Heart Disease 18 800 39 110 
Mitral Stenosis 
Auricular Fibrillation 
Multiple Emboli 
2. Mrs. J. ¢ ” 20 500 53 125 
Mrs. E. S ” 17 300 42 112 
1. Mrs. M.S 9 700 51 137 
5. Mr. H.S Phichitis Migrans 11 300 29 167 
6. Mrs. G. ¢ 9 350 25 126 
7. Col. G.R. 12 300 57 166 
Ss Mrs. M. M. Recurrent Phlebitis 19 500 44 135 
9. Mr. K.N = . 16 500 56 205 
10. Mr. A.S. 9 450 44 155 
11 Mrs. J.S. ™ 12 400 31 140 
12. Mrs. E. W. 12 700 48 203 
13. Mrs. C.D 12 175 40 145% 
14. Mr. 8 550 52 158 
15. Mr. A.H Coronary Artery Thrombosis 9 350 47 165% 
with Myocardial Infarction 
16. Dr. M 9 315 50 144 
17 Mrs. A.M 5 300 49 115 
18. Mr. S.D 5 350 52 183 
19 Mrs. C.S 400 66 158 
(6) Prothrombin times of more than (11) No serious hemorrhages have 
300 seconds have occurred without se- developed in any of these patients de- 
rious hemorrhage. Sixty seconds is re- spite their having been almost con- 
garded as the upper limit of the de-  stantly under dicumarol therapy. 
sirable and safe, therapeutic range. (12) This method of the ‘rapy has 
(7) Excessive prothrombin times enabled most of these patients to lead 


have all been controlled with vitamin 
K in adequate doses and whole fresh 
blood transfusions. 


fairly normal social lives. and, where 
necessary, to support themselves and 
their families. They have been able to 
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accomplish much that had been be- tions such as have been described. 
yond their possibilities prior to the use (13) The further development of the 
of dicumarol because of frequent em- ambulatory treatment of thrombo-em- 
boli and thrombotic episodes. This bolic diseases with anticoagulants will 
statement includes those patients who greatly broaden its application and 
have occasionally developed complica- usefulness. 
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EFFECTS OF MYANESIN UPON THE CENTRAL NERVOUS SYSTEM® 
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(From the Department of Neurology, Hospital of the University of Pennsylvania) 


MyANESIN, one of a series of alpha 
substituted glycerol ethers was inves- 


OH OH ! 


Vormula of Myanesin (British Drug Houses), 
folserol (Squibb); 3-ortho-toloxy-1, 
2-propanediol. 


tigated by Berger and Bradley'** who 
found that it produced animals a 
profound muscular relaxation without 
unconsciousness. In higher doses they 
noted analgesia, ataxia, arousable sleep 
and complete paralysis. It is a local 
anesthetic. They thought that the chief 
action of the drug was upon reflex ex- 
citability of the spinal cord, because 
the convulsions of strychnine were ef- 
fectively prevented while those from 
metrazol (leptazol), supposedly acting 
upon higher centers, were much less 
influenced. With large doses a peri- 
pheral curare-like effect was demon- 
strated in nerve-muscle preparations. 
Mallinson® first employed myanesin in 
humans to aid relaxation in general 
anesthesia. 

The chief clinical interest in the 
compound stems from the observation 
by Stephen and Chandy" that the 
drug abolished the tremors and rigidity 
of Parkinsonism and reduced the move- 


ments of choreo-athetosis at a dose 
which did not impair strength or con- 
sciousness. In this action the drug is 
unique. Electroencephalogram __pat- 
terns of their cases were unaltered by 
the drug. From their observations they 
concluded that the chief site of action 
Was upon structures lying between the 
cortex and the spinal cord. Schlesin- 
ger et al.'° found, in addition, with 
a depressant 
effect on spinal cord reflexes. 

We have been investigating the ef- 
tect of myanesin upon various patho- 
logical states in order to determine its 
sites and modes of action and to eval- 
uate its therapeutic possibilities. We 
have been able to confirm several of 
Stephen and Chandy’s observations 
and to add some others of interest. The 
usual common effects of the dose we 
employed consisted of a_ subjective 
sense of warmth, relaxation and slight 
giddiness, but not impairment of men- 
tal faculties. Two patients became 
faint when placed upright while under 
drug action. Nystagmus, slurred speech 
and loss of eye convergence were or- 
dinarily observed. Normal electroen- 
cephalographic patterns were unal- 
tered. 

The tremor of Parkinsonism was 
abolished (in 7 cases) and choreoathe- 
totic movements were suppressed 
greatly or completely (in 4 cases) 


somewhat larger doses, 


® This study was supported in part by the Kirby-McCarthy Fund. 
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Fic. 1.—Effect of myanesin on Parkinsonian tremor. R. W Record of tremor recorded from index 
finger connected by cord to muscle lever writing on smoked drum. Record continuous in each _ line, 
veginning at stated time. First line control. Second line, 2 minutes after start of infusion, shows great 
lecrease in amplitude and frequency of tremor, which is completely (lines 3 and 4) suppressed for about 
20 minutes, then gradually returns. Movement in lines 3 and 4 are due to respiration. Time 5 sec. 
otal dose 2 gm. myanesin. 


— | 


Fic, 2.—The effect of myanesin upon involuntary choreo-athetotic movement in a case of Wilson’s disease 
Hepato-lenticular degeneration). A fixed photo-electric cell is activated by a light attached to subject’s 
finger and the potential lead into a standard electroencephalograph amplifier. Record continuous in each 
line beginning at stated minutes after start of intravenous infusion of myanesin. In lines 4 and 6 the V 
indicates voluntary movement intended to provoke the choreoathetosis. Movements suppressed about 40 
minutes Infusion lasted 12 minutes. Time 1 sec. 
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EFFECTS OF MYANESIN UPON 
(Figs. 1 and 2). Rigidity was greatly 
decreased or abolished in these cases, 
but strength was unaltered and tendon 
reflexes were little affected. Senile tre- 
mor was greatly improved. On the oth- 
er hand, the intention tremor of mul- 
tiple sclerosis was increased (in 2 
cases ). Two cases of chorea (1 Hunt- 
ington’s and 1 congenital) were unal- 
tered. Brief discharges associated with 
anterior horn cell disease were unaf- 

TABLE 


1—EFFECT OF 


MYANESIN ON 
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the exaggerated second-pain re- 
sponse to pinprick of a tabetic was re- 
duced, without loss of pinprick per- 
ception. Causalgic pain was relieved 
(1 case) for a short time and improved 
for 24 hours. Phantom limb pain, in 
contrast, was unaffected (1 case). Ste- 
phen and Chandy, and Schlesinger et 
al. had noted an effect upon pain. 
These clinical observations suggest 
that myanesin in the doses used, has 
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DYNAMOMETER READINGS AFTER MYANESIN 


Number of Trials in Parenthesis 


Before Drug 


Average 

Case Reading 
l. Facial Tic 53 
(2) 
Multiple Sclerosis 53 
(2) 
3. Multiple Sclerosis 20 
(2) 
4. Parkinsonism 26 
(10) 
5. Choreo-Athetosis 42 
(5) 
6. Wilson’s Disease 61 
(7) 
94 
(7) 


tected; we observed no alteration of 
organic facial hemispasm or of fascicu- 
lations in amyotrophic lateral sclerosis. 
In 1 case of tetanus the spasms were 
abolished. 

Strength was unaltered in 16 cases 
without pre-existing weakness (Table 
L), but 2 cases of multiple sclerosis 
developed a profound increase in 
weakness in the lower extremities al- 
though the upper extremities were un- 
affected. At the same time there was 
a decrease in tone. One tabetic had an 
increase in his ataxia and perhaps some 
decrease in strength. It is apparent 
that weakness is more easily developed 
in the presence of pre-existing disease 
of the pyramidal, and possibly other, 
svstems. 

Spontaneous pain was abolished and 


After Drug 
Average Difference from Control 


Range 10 Min. 20 Min. 
+5 to —3 3 0 
(1) (1) 
+7 to -8 2 0 
(1) (1) 
0 0 
(2) (2) 
> to —6 42 | 
(3) (3) 
+3 to —2 +1 +] 
(2) (3) 
+19 to —16 +6 0 
(3) (4) 
+36 to —14 —19 —18 
(8) (5) 

a differential action upon the basal 


ganglia, brain stem and perhaps thala- 
mus. 

To test further the possibility that 
pathological discharges from thalamus 
or related structures might be influ- 
enced by this agent, we have studied 
the electroencephalograms of petit mal 
cases, in which large areas of brain 
cortex are “fired” simultaneously, possi- 
bly from thalamic or subthalamic nu- 
clei®.*. In 6 cases of true petit mal 
without general seizures these dis- 
charges were abolished by this agent 
(Figs. 3 and 4). By contrast, convul- 
sive cases with focal cortical abnor- 
malities and 2 cases of petit mal associ- 
ated with generalized seizures, the so- 
called “petit mal variant” of Lennox, 
and supposedly the result of cortical 


damage, were unaffected. These ob- 
servations, taken with the fact that nor- 
mal electroencephalographic patterns 
were unaltered by this dose, suggest 
that myanesin acts in these cases by 
preventing the discharges arising in 
subcortical nuclei. 

Since improvement in certain psy- 
choses has been obtained by severing 
the connections of the thalamic nuclei 
and various paris of the cortex* or 
by a destruction of thalamic nuclei,’ 
a trial of this agent which appears to 
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Although said to be effectual orally 
and intramuscularly in animals, we 
have used the intravenous route. In- 
jection of a 1 or 2% solution rapidly up 
to 1 gm. establishes the action. From 
this dose the effect lasts a matter of a 
few minutes to 1 hour. To maintain 
action after the initial dose it is neces- 
sary to infuse at about 1 mg. per kilo- 
gram body weight per minute. This is 
about the amount required to main- 
tain a constant blood level in animals.!” 
It seems likely that effective action 


Effect of Myanesin on Spike and Dome Woves 


affect the thalamus would seem to be 
profitable. Preliminary observations on 
3 cases have proved of interest. A pa- 
tient with reactive depression was im- 
proved for the period in which the 
drug was active; a deteriorated nega- 
tivistic schizophrenic became commu- 
nicative for the first time in years; and 
an agitated patient who would not re- 
spond became calm and communica- 
tive under the action of the drug. 
These experiences are being extended. 


se 76 40 


10 20 
minutes 
Fic. 3.—Effect of myanesin on electroencephalograph of true petit mal. The line in each minute occupied 
by spike and dome formations is indicated on ordinate. Record continuous. Dose 2 gm. at 11:26. Minutes 
after infusion indicated on abscissa. A sharp drop in activity lasts about 60 minutes 


requires the maintenance of a critical 
blood level of an agent which is rapidly 
inactivated. The maximum total dose 
we have used is 87 mg. per kilogram 
body weight. 

We have observed no untoward re- 
actions. Although the drug is hemo- 
lvtic we have found no hemoglobinu- 
ria. Jacobs et al.° find that it acts as 
a detergent on red cells. We have ob- 
served no local venous thrombosis. 

The action of myanesin appears to 
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be differentially selective for the clus- 
ter of subcortical nuclei which make 
up the basal ganglia, thalamus and 
brain stem. With increasing dosage the 
conducting mechanisms of the spinal 
cord, both motor and sensory, are 
blocked, and cortical activity is de- 
pressed. Finally, a peripheral neuro- 
muscular block ensues. But apart from 
this selective affinity of action, the evi- 
dence from pathological cases suggests 
that the drug cuts down any repeti- 
tious, prolonge d or grouped discharge. 
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relief of pain. Examples are: as an 
adjunct to anesthesia and, as Schlesin- 


ger et al. suggest, for painful lumbar 


spasm and manipulation of joints. In 
the case of Parkinsonism rigidity and 
tremor and athetosis the drug unques- 
tionably has a greater effect than any 
other therapy short of narcosis. This 
fact alone should encourage a search 
for similar, but longer-acting com- 
pounds. The rapid inactivation of the 
drug still limits its usefulness in chron- 
ic conditions. 


Effect of Myanesin on Spike and Dome Waves 


Fic. 4.—Preparation of graph similar to Fig. 3. 


Bursts of spike and dome waves were provoked by 


hyperpnea. In each control trial they appeared within 3.5 min. Five minute hyperventilations 4, 15 and 25 


min. after start of infusion did not produce bursts until 40 minutes 


Tremor, athetosis, rigidity, spasticity, 
the spasm of tetanus, and prolonged 
pain, all may be abolished by myane- 
sin at a time when brief twitches, such 
as choreic jerks and fasciculations and 
the perception of pinprick are unim- 
paired. This, in turn, may depend, as 
with barbiturates, upon a depression of 
synaptic transmission. 

As matters now stand, myanesin may 
be used, wherever intravenous infu- 
sion is feasible, to achieve a transitory 
relief of tremor, relaxation of tone, and 


after infusion when they reappeared 


Summary. Myanesin, an alpha sub- 
stituted glycerol, which was found 
by Stephen and Chandy to have a de- 
pressant action on the parts of the ner- 
vous system lying between the cortex 
and the spinal cord, was administered 
to a variety of pathological cases in 
order to analyze its action and to test 
its therapeutic possibilities. With in- 
travenous dosage the effect is quite 
transitory, lasting from a few minutes 
to a few hours. 

Parkinsonian tremor is abolished 
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without impairment of strength or con- 
sciousness, an action which is unique. 
Choreo-athetosis is reduced or abol- 
ished, confirming other observations. 
Senile tremor is improved but the tre- 
mor of multiple sclerosis was increased. 
Chorea (Huntington’s and congenital ) 
was unaffected. Brief discharges asso- 
ciated with anterior horn cell disease 
were not affected as in fasciculations 
of amyotrophic lateral sclerosis and 
organic facial hemispasms. On the oth- 
er hand, the spasm of tetanus was abol- 
ished. 

The tone of Parkinsonian cases was 
reduced. Strength was unaltered with 
the dose used except in the presence of 
pre-existing lateral column disease. 

\ sensory effect was noted in the 
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abolition of tabetic pain and an exag- 
gerated second pain response, and in 
causalgic pain. Phantom limb pain was 
unaltered. 

These observations suggested a dif- 
terential depression of function in the 
basal ganglia, brain stem and thalamus. 
This conclusion was strengthened by 
the abolition of petit mal discharges by 
a dose which did not affect the nor- 
mal electroencephalogram or the dis- 
charge from a cortical scar. 

In view of the results of thalamoto- 
my and prefrontal lobotomy, the agent 
was tested on certain psychotic cases 
with promising results. This aspect of 
its action is being studied further. 

The transitory action of the drug 
limits its therapeutic possibilities. 


We wish to express our appreciation to Dr. Donald S. Searle of Burroughs Wellcome Company and Dr. H 
Sidney Newcomer of E. R. Squibb & Sons Co., for part of the drug used — also to Dr. Sidney J. Deichelmann 


and Dr. Harvey Bartle for their cooperation. 


Addenda. The characteristic myanesin action can be obtained from oral medication. Repeated 
trials on 8 cases of Parkinsonism resulted in moderate relief of tremor for 30 to 60 minutes 
following 2 to 3 gm. doses. Occasionally the larger dose was ineffectual, and inconstant 


responses frequently occurred from similar doses. 


No decrease in effect occurred in 2 subjects taking 3 gm. twice daily for 1 month; and in 
another a constant effect on tremor was attained throughout 4 hours of continuous intravenous 
infusion. A continued reduction of spasticity could be obtained by an hourly dosage of 2 gm. 


throughout a 2 week period, in a patient with post-encephalitic tetraplegia. 


\ drop in the leukocyte count to 3000 occurred in 2 subjects following large doses of 
myanesin. This effect is being investigated further. 
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PENICILLIN. gives better results in 
ppeumococcic meningitis than any 
other therapeutic agent yet discovered. 
{mong the 40 patients treated in our 
clinic with sulfonamides alone, 93% 
died** while only 62% died among 
the 66 patients who received a com- 
bination of sulfonamides and penicillin. 
Other investigators have obtained case 
fatality rates with the use of peni- 
cillin ranging from 8% to 64%. By 
tabulating the series of cases contain- 
ing 5 or more patients, we were able 
to find 319 cases of pneumococcic 
meningitis in the literature in which 
penicillin was the mainstay of treat- 
these patients received sulfonamides 
in addition and almost all of them re- 
ceived penicillin by both the intra- 
thecal and intramuscular or intrave- 
nous routes. Death occurred in 157 
cases, giving an average case fatality 
ate of 49.2%. This compares favor- 
ibly with an average case fatality rate 
94% found among all the patients 
reated with sulfonamides in the Dis- 
rict of Columbia for 4 years.® ; 

The orthodox regimen for the treat- 


ment of pneumococcic meningitis at 
the present time consists of daily intra- 
thecal injections of 10,000 to 20,000 
units of penicillin in conjunction with 
200,000 to 1,000,000 units daily in 
divided doses systemically. Sulfadia- 
zine or sulfamerazine is usually given 
in addition. When evidences of sub- 
arachnoid block appear, intraventri- 
cular or intracisternal injections of peni- 
cillin are recommended. In addition 
to the fact that only 51 recover among 
every 100 patients subjected to this 
type of treatment, the regimen itself 
has several disadvantages: 


(1) Local instillation of penicillin may 
cause an irritative arachnoiditis, mani- 
fested by pleocytosis*® and sometimes 
by subarachnoid block. The latter 
may require intraventricular and cister- 
nal injection of penicillin with their 
attendant dangers or may result in 
hydrocephalus. 


(2) Myelitis and radiculitis following 
intrathecal administration have been 
reported by several 
Clinical and experimental studies have 
demonstrated that when penicillin is 


* Formerly Fellow in Medicine, George Washington University School of Medicine. 
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applied to the cerebrum, areas of 
necrosis may be produced*’ and con- 
vulsions may 

The distribution of penicillin through- 
out the cerebrospinal fluid is not al- 
ways assured when it is injected intra- 
thecally. McCune and Evans?’ re- 
ported. in one instance that only a 
trace of penicillin had reached the 
right ventricle 2 hours after 7500 units 
had been introduced into the lumbar 
subarachnoid space. This is in con- 
trast with the fact that when penicillin 
is administered systemically the con- 
centration in the lateral ventricle is 
higher than that found in the lumbar 
intrathecal space, as shown by two of 


us with Dumoff-Stanley.° 
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Certain other disadvantages accom- 
pany the direct injection of penicillin 
into the cerebrospinal fluid. One of 
these is the danger of infection follow- 
ing lumbar puncture.'! Another is the 
amount of work required on the part 
of physicians and attendants in doing 
repeated lumbar punctures, and the 
discomfort and annoyance to the pa- 
tient resulting from these procedures. 

Intrathecal penicillin is almost uni- 
versally advocated for the treatment 
of pneumococcic meningitis because 
have 
found that when penicillin is admin- 
istered systemically, none diffuses into 
the cerebrospinal fluid. On the other 


+4,6,17,19,21,28 


hand, there are some reports*®:?7:'%*?>* 


many 


PATIENTS WITH PNEUMOCOCCIC MENINGITIS TREATED WITH 


ONE MILLION UNITS OF PENICILLIN EVERY 2 HOURS 


TABLE 1. 
Day of 
Illness 
Type of Treat- 
Age Pneumo- Associated ment 
Patient yrs.) coccus Infections Begun 
Baby Sh 3 days 8 No focus ? 
found 
J. F. 8 mos. 14 ? ? 
J. G. 10 mos. 12 pneumonia 2 
M.H 2 yrs 7 ~~ head injury 2 
A. W 2 yrs. 14. pneumonia 
G.T 33 yrs. 13 ? ? 
P. M 38 yrs 19 pneumonia ? 
empyema 
endocarditis 
H. L. 40 yrs 22 ? : 
L. S. 40 yrs. + ? 18 
A. R. 41 yrs 8 pneumonia $ 
L. H. 43 yrs. By otitis 4 
2. © 47 yrs 12 ? ? 
A 49 yrs 12 arthritis 3 
D.G 52 yrs 7 ? 2 
A.C 56 yrs. not typed otitis ? 
Ve 56 yrs. 8 endocarditis 11 
56 yrs. 12 pneumonia 5 
arthritis 
F. A 57 yrs. 20 pneumonia 5 
M. B 68 yrs. 23 ? ? 
G. L 80 yrs. 9 ? 4 
W. R. 81 yrs. 18 No focus ? 


found 


TREATMENT 


Day 
Tem- 
pera- 
ture 
Duration of Intra- Drop- Day 
Penicillin thecal ped WB¢ 
Treatment Sulfon- Peni- Below Below 
days) amides cillin Result 101°F. 30 
<1 day 0 0 D 
l day 1 dose 0 D 
(24 hrs.) 
7 hrs. Yes 0 D 
(7 hrs.) 
6 days Yes 0 R 5 6 
7 days 0 0 R 3 7 
10 days Yes l R 2 19 
9 days Yes 0 D 
12 days Yes 0 R 2 5 
13 days Yes Yes R 3 $2 
7 days 0 0 R 4 19 
13 days Yes 0 R + 4 
16 days 0 0 R 4 8 
21 days Yes 0 D 
<1 day Yes 0 D 
(11 hrs 
9 days 0 0 R 2 + 
<1 day Yes Yes D 
(13 hrs 
17 days Yes 0 R 7 15 
<1 day Yes Yes D 
(6 hrs.) 
7 days 0 0 R 3 10 
7 days 0 0 R 2 8 
17 days 0 0 R 21 28 
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which indicate that low concentrations 
of the antibiotic are found in the cere- 
brospinal fluid, especially when fairly 
large doses are given systemically, par- 
ticularly when meningitis is present. 
When Schwemlein and his co-workers*’ 
reported that detectable concentrations 
of penicillin were present in 100% of 
patients who received 20,000,000 units 
or more of penicillin during the course 
of 24 hours by continuous intravenous 
injection, we decided to treat patients 
with 1,000,000 units of penicillin intra- 
muscularly at 2-hour intervals. 

The concentration of penicillin in 
the blood and cerebrospinal fluid was 
determined in the case of 21 patients 


TABLE 2. RESULTS OF TREATMENT ACCORDING TO AGE 


Patients Treated with 

Penicillin Systemically 

and by Multiple Intra- 
thecal Injections 


PNEUMOCOCCIC 
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dose of 20,000 units of penicillin and } 
an intrathecal dose of 25,000 units. 
Thirteen patients were given sulfona- 
mides in addition to penicillin. Eight 
patients died, 6 of them within 24 
hours of the start of therapy. Peni- 
cillin therapy was continued for ap- 
proximately 1 week after the tempera 
ture made its principal fall and the 
signs of toxicity began to recede, pro- 
vided that the cerebrospinal fluid find- 
ings were improving. The duration of 
penicillin therapy in the 13 patients 
who recovered was as follows: 1 pa- 
tient, 6 days; 3 patients, 7 days; 1 pa- 
tient, 9 days; 1 patient, 10 days; ! 
patient, 12 days; 3 patients, 13 days; } 


Patients Treated with 
Massive Doses of Peni- 
cillin Systemically 


Total Died lotal Died 
0 1 Yr 3 3 3 
l 5 Yrs 2 0 2 0 
6-10 Yrs 0 0 0 0 
11 20 Yrs + 1 0 0 
21 —30 Yrs 3 2 0 0 
31—40 Yrs 1] 7 4 1 
t1—50 Yrs 17 11 + 1 
51—60 Yrs 10 6 5 3 
61—70 Yrs 11 ~ 1 0 
71 Yrs } 3 2 0 
66 $1 (62%) 21 8 (38%) 


with and without meningitis, at various 
intervals after beginning the admin- 
istration of the antibiotic. Small 
amounts of penicillin were present in 
all patients within 60 minutes after 
intramuscular injections were begun 
\fter 8 hours the spinal fluid concentra- 
tions were between .08 and 1.25 units 
per cc. The concentration of penicillin 
n the blood immediately prior to an 
njection (7.e., 2 hours after the pre- 
ious injection) varied between 2.5 and 
0) units per cc. 

We have treated 21 patients with 
meumococcic meningitis, using doses 
f 1,000,000 units of penicillin everv 

hours (Table 1). Two of these pa- 
tients were given a single intrathecal 


patient, 16 days and 2 patients, 17 days. 

The effects of treatment can best 
be evaluated by comparing these pa- 
tients with the 66 patients who have 
been treated by us with multiple in- 
trathecal doses of penicillin. All ex- 
cept 5 were given systemic penicillin 
concomitantly in doses which varied 
from 120,000 units to 3,000,000 units 
per day. All except 3 of these pa- 
tients received full doses of sulfona- 
mides systemically in addition. The 
2 groups were quite similar in all re- 
spects. As shown in Table 2, both 
series contained a large number of 
patients who were in age groups where 
the prognosis is unfavorable. The pro- 
portion of patients under 1 year of age 
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or over 40 years was 70% and 71% 
for the “multiple intrathecal 
and the “massive systemic series’ re- 
spectively. From Table 3 it will be 
seen that the source of the infection was 
approximately the same in both series 


series 


Results. Among the 21 patients 
treated with massive doses of peni- 
cillin systemically, 8, or 38%, died. 
This may be contrasted to 41 deaths 
among the 66 patients who received 
multiple intrathecal injections, a case 
fatality rate of 62%. These differences 
are not quite statistically significant 


ROBINSON, 
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had azotemia. He died 12 days after 
the temperature fell and 32 days after 
the start of treatment and was found 
at necropsy to have a malignant tumor 
of the left kidney with bony metastasis 
and no meningitis. The median day 
on which the temperature fell below 
101° F. was the second day of treat- 
ment. In the same figure, the time 
of temperature fall has been charted 
for the last 19 patients who recovered 
in the series of patients who received 
multiple intrathecal injections.  Al- 
though the temperature fell rapidly in 
the case of some patients, in half it 


TABLE 3. RESULTS OF TREATMENT ACCORDING TO SOURCE OF INFECTION 
Patients Treated with 
Penicillin Systemically Patients Treated with 
ind by Multiple Intra- Massive Doses of Peni- 
thecal Injections cillin Systemically 
lotal Died Fotal Died 
Pneumonia 93 16 5 2 
Otis and/or 
Mastoiditis : 14 5 2 0 
Endocarditis 2 2 2 
Head Injury 1 0 l a 
Source not determined 26 18 1] t 
66 41 2] 8 


when tested with the Yates modifica- 
tion of the Chi square method. Never- 
theless, there are other factors which 
make it appear that the use of mas- 
sive superior. If 
the patients who died within the first 
24 hours of the start of penicillin 
therapy are excluded, 2 among 15 pa- 
tients receiving massive systemic doses 
died (13%), and 33 among 58 receiving 
multiple intrathecal injections (57%). 
This difference is statistically signifi- 
cant. 


systemic doses is 


Among the patients who recovered, 
the patients who received the massive 
doses of penicillin systemically had a 
more rapid drop in temperature. As 
shown in Figure 1, the temperature 
was below 101° F. in 12 of the 13 
patients by the 7th day after the start 
of treatment. The 1 patient who had 
fever above this point for 21 days also 


took 2 weeks or longer to drop below 
101° F. The median for this group 
was § days. 

One disturbing factor in the treat 
ment of meningitis with frequent in- 
trathecal injections has been a_pro- 
longed duration of pleocytosis. The 
arbitrary level of cerebrospinal fluid 
leukocytes which we have used as a 
criterion for discharging the patient 
has been 30 per cubic millimeter or 
below, provided that all of the cells 
are lymphocytes. In Figure 2 are shown 
the days on which the cells first reached 
this level. Among the patients treated 
with massive systemic doses the dura 
tion of pleocytosis extended from 4 t 
32 days, with a median of 8 days. It 
is interesting that the patient who con 
tinued to have an increased spina 
fluid leukocyte count for 32 days wa 
the one patient in the recovered grou} 
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who received a single intrathecal in- 
jection at the beginning of therapy. 
The duration of pleocytosis was defi- 
nitely longer in the group of patients 
who received multiple intrathecal in- 
jections, extending from 6 to 103 days 
with a median of 20 days. 

No untoward reactions have been 
observed in the 21 patients receiving 
12,000,000 uniis of penicillin every 24 
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and Kelsey'’* gave 15,000 to 20,000 
units of penicillin per pound of body 
weight to 2 infants along with a single 
intrathecal dose of penicillin. Both 
recovered. It will be noted that all 
of these patients, with the possible ex- 
ception of the last 2, were treated with 
rather small doses of penicillin. The 
concentration of penicillin which one 
would expect to find in the cerebro- 


Day of Treatment 


recovered after | | 
receiving: | 


1 Massive Doses 
of penicillin 
systemically 


20 25 30 35 4 48 
| | 
| 


2 Multiple 
intrathecal 


doses of 


=8 


penicillin e 
29 Sie 


Figure 1—Day on which the temperature fell below 101° F in the patients who recovered. 


hours for meningitis, nor in 20 other 
vatients to whom we have given the 
ame or higher doses for other types 
infections. 


Discussion. Pneumococcic meningitis 
as been treated by means of systemic 
enicillin without intrathecal therapy in 

few instances. Price and Hodges?° 
ive doses of 48,000 to 100,000 units 
day intramuscularly or by continu- 
is intravenous injection to 3 patients. 

wo patients, aged 3 months and 36 
ars, recovered. The other patient, 
ced 54 years, died. White and his 

co-workers** treated 7 patients, of 
whom 4 died. Systemic doses did not 
exceed 200.000 units per day. Lawson 


spinal fluid in these patients would be 
low if the antibiotic was present at all. 
Whether penicillin must be present in 
the cerebrospinal fluid to cure pneu- 
mococcic and other infections, so long 
as it is present in the tissues of the 
central nervous system, is a debatable 
peint. The presence of penicillin in 
high concentrations in the cerebrospin- 
al fluid, however, makes it likely that 
it is present also in the adjacent nerve 
tissue. With the dose of penicillin 
which we employed, relatively high 
concentrations of penicillin are assured 
at all times after the first few hours. 
Further investigation is necessary to 
determine whether the concentration 
could be increased more rapidly. Pos- 
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sibly this might be accomplished by 
giving an initial intravenous injection 
of 1,000,000 units over the course of 3 
or 4 hours. Until a suitable method is 
devised for this purpose, it may be the 
wisest policy to give a single initia! 
intrathecal injection of 20,000 units of 
penicillin as soon as the diagnosis of 
phneumococcic meningitis is made, to 
all patients in coma and others who 
appear to be in extremis. In the other 
patients we believe it is advisable to 
refrain from giving intrathecal peni- 


Patients who o £ 
recovered after | 
receiving: 


| 


1 Massive Dases 
of peniallin 
Systemically 


Is 


Mult 
intrathecal 


doses of | 
penici llin | 


20 


Day of Treatment 
10 30 
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possibility of employing similar large 
doses in infections in serous cavitie 
where diffusion is inadequate with the 
doses of penicillin ordinarily used. 
Sulfonamides do not appear to have 
any value as adjuvants when these 
large doses of penicillin are used 
Sulfonamides were given to 13 of ow 
patients, 7 of whom died. The main 
reason for employing these drugs in 
conjunction with penicillin, namely, 
that they diffuse so well into the cere 
brospinal fluid, apparently has no sig 
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Figure 2—Day on which the cerebrospinal fluid leukocyte count fell to 30 per cubic milli 


meter or below, in the patients who recovered. 


cillin, since even a single dose may 
increase the duration of pleocytosis 
and damage in the form of subarach- 
noid adhesions. 

This method of therapy may be ap- 
plicable to other types of purulent 
meningitis such as the staphylococcic 
and streptococcic varities. We have 
had an opportunity to use this regimen 
in only 1 infant with meningitis caused 
by the hemolytic streptococcus. The 
patient recovered. The good results 
obtained in pneumococcic meningitis 
may also justify a re-evaluation of the 


nificance when doses of penicillin ai 
employed which insure the proper dif 
fusion of the antibiotic. 


Summary and Conclusions. 1. Twe: 
ty-one patients with pneumococci 
meningitis have been treated wit 
1,000,000 units of penicillin intramu 
cularly every 2 hours. Three of the 
received a single intrathecal injection 
penicillin: the others were given 
intrathecal therapy. Thirteen patie: 
received sulfonamides additic 
There were 8 deaths, a case fatalii\ 
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rate of 38°72, compared with 41 deaths 
(62°. ) among the 66 patients previously 
treated by us with smaller doses of 
penicillin systemically plus repeated 
intrathecal injections of penicillin. 

2. In the patients who recovered, 
the temperature dropped more rapidly 
among those who received massive 
systemic doses than among those who 
were given repeated intrathecal injec- 
tions. Likewise the duration of pleo- 
cytosis was shorter in the former group. 


3. Since the results of massive sys- 
temic penicillin therapy in pneumo- 


coccic meningitis are at least as good 
and apparently better than those ob- 
tained with the conventional systemic 
doses of penicillin plus multiple intra- 
thecal doses, it is recommended that 
all patients with pneumococcic menin- 
gitis be given 1,000,000 units of peni- 
cillin intramuscularly at 2 hour inter- 
vals. Patients in coma or in extremis 
when treatment is begun may be given 
a single initial intrathecal dose of peni- 
cillin in addition. Sulfonamides do 
not appear to be necessary when these 
doses are used. 


We wish to thank Mrs. Joan R. Broyhill and Miss Myrtle Mever for technical 


assistance. 
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PENICILLIN SYPHILOTHERAPY ADMINISTERED DURING PREGNANCY 
A STUDY OF 149 PREGNANCIES DURING WHICH PENICILLIN WAS 
GIVEN FOR EARLY MATERNAL SYPHILIS 


By Harotp A. Tucker, M.D.* 


INSTRUCTOR 


BALTIMORE, 


IN MEDICINE 
MARYLAND 


From the United States Public Health Service and the Jolins Hopkins University Venerea 
Disease Research and Post-Graduate Training Center) 


Most workers in the field regard 
penicillin as the treatment of choice for 
the syphilitic pregnant woman because 
of its lack of toxicity, the high propor- 
tion of satisfactory results obtained, and 
the brevity of 
It has been recommended that in this 
situation the older methods of therapy 
be abandoned. Our experience has 
grown since 1946! to include 149 women 
with y syphilis who have been 
treated with penicillin during preg- 
nancy. It is the purpose of this brief 
paper to present the results obtained, 
in terms of maternal and fetal outcome, 
and to emphasize further the desirabil- 
ity of penicillin treatment for the syph- 
ilitic pregnant woman. 


early 


Material and Methods. Between October. 
1943, and March, 1948, 149 women were 
treated with penicillin for concomitant early 
syphilis and pregnancy in the Johns Hopkins 
liospital.t ‘Twenty-three of these were white; 
126 (85.6%) were Negresses. The original 
diagnosis in 70 patients (47.0% ) was primary 
and/or secondary syphilis. In the majority of 
these Treponema pallida were demonstrated 
inder the darkfield microscope. The remainder 
iad early latent or early asymptomatic neuro- 
vphilis of less than 2 years’ duration. 

As soon as the diagnosis of concomitant 
regnancy and untreated early syphilis was 
stablished, each woman was given treatment 
vith penicillin. In several, especially early in 
he study when comparatively small total 
mounts of penicillin were administered (that 


;, less than 3 million units), mapharsen (ap- 


°*?P University of Southern 


Calif. 


resent address: 


irasitology, Los Angeles 7, 


+Of these, 34 


California 


have since been followed through one or more subsequent 


proximately 300 mg.) and bismuth (approxi- 
nately 600 mg.) were given concurrently. 
When treatment had been completed, each 
patient was followed monthly in a_ special 
prenatal clinic. Complete examination of the 
skin and mucous membranes and quantitative 
serologic evaluation were carried out at each 
visit, in addition to routine prenatal care. In 
the event lesions of mucocutaneous relapse 
(or reinfection) were encountered, if the titer 
remained at a high level after treatment 
(seroresistance), or showed a marked and 
sustained rise (serorelapse ), retreatment with 
penicillin was instituted immediately. After 
retreatment, the monthly clinic visits were 
resumed. 

Offspring of these mothers were followed 
at monthly intervals for from 4 months to a 
year or longer in the Family Syphilis Clinic of 
the Johns Hopkins Hospital with titered sero- 
logic tests and complete physical examinations. 
Roentgenograms of the long bones were ob- 
tained one or more times in approximate} 
one-third of these babies. 

Maternal syphilotherapy, for the majority of 
these patients, consisted of amorphous or 
crystalline penicillin G only; 40% received 
the latter preparation. No difference in out- 
come in the 2 groups was noted. Although all 
women requiring retreatment had originally 
been given amorphous penicillin, such “treat- 
ment failures” were attributed more to the 
comparatively small total doses these women 
received than to the penicillin preparation it- 
self. In Table 1 are presented the amounts of 
antibiotic administered to these women in re- 
lation to the month of gestation when therapy 
was begun.{ In all patients treated during 
pregnancy the antibiotic was given in aqueous 
solution, intramuscularly, at intervals of every 
2 or 3 hours over a period of 7.5 to 15 days 
on an in-patient basis. ; 
School of Medicine, 


Dept. of Bacteriology and 


pregnancies without additional 


philotherapy and have been described in a separate communication.!® 
t Women requiring retreatment were entered in the Tables according to the total amount of penicillin 
ceived during pregnancy and month of gestation the last course of penicillin was administered. 
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Results. The outcome of each of the 
149 pregnancies is tabulated in Table 2 
Congenital syphilis was found in none. 
The single neonatal death, due to sickle 
cell anemia, occurred in a_ full-term 
Negro infant. One abortion took place 
in the 15th week of pregnancy, the 
other 4.5 months after conception. In 
neither was there evidence of syphilis 
and both mothers had completed syph- 
ilotherapy prior to these disasters. 
These women, as well as the mothers 
of 10 of the premature infants, were 
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patient had been given 9.6 million units 
of amorphous penicillin peanut oil- 
beeswax; serorelapses during pregnancy 
required 4.8 and 6.1 million units of 
penicillin G in the 2nd and ot months 
of pregnancy, respectively. Two other 
women, following 0.6 and 2.4 million 
units of amorphous penicillin in the 
2nd and 4th months of gestation, un- 
derwent serorelapse and required 1.2 
and 3.1 million units of additional am- 
orphous penicillin during the 5th and 
9th months, respectively. In all other 


149 WomeEN, By Monrnu or GeEstaTION Du RING 


WaHIcH TREATMENT WAS STARTED. 


lotal amount penicillin Number of patients 
:dministered (millions of 
0.6 to 1.0 | 
1.0 to 2.0 10 2 
2.0 to 3.0 D5 
to 4.0 & 
to 5.0 
50 5 
Total 149 


originally treated for primary and, or, 
secondary syphilis. In none of the 16 
infants born prematurely could either 
maternal disease or penicillin therapy 
be incriminated as the cause of pre- 
maturity. The incidence of prematurity 
in this study (10.7% ) probably did not 
differ significantly from the expected 
incidence in a simil ur but non-syphilitic 
group of mothers’. 

Indication for retreatment arose in 6 
pregnant women (4%). Two women 
originally treated prior to these preg- 
nancies with 3.6 and 0.8 million Oxford 
units, underwent serorelapse. Retreat- 
ment with 3.6 million units of amor- 
phous penicillin during the 5th and 7th 
months of pregnancy, respectively, ef- 
fectively prevented (or cured) con- 
genital syphilis in the offspring. An- 
other woman, treated prior to preg- 
nancy with 2.4 million units, required 
retreatment with 4.8 million units of 
penicillin G because of infectious re- 
lapse (reinfection ?) during the 3rd 
month of gestation. One non-pregnant 
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patients, the intensive routine of pre- 
natal examinations did not disclose in- 
dications for retreatment. 

Data concerning the maternal titer 
and the serologic titer of the infant's 
cord blood were available in 67 rec- 
ords. In 24 of these the mother was 
seropositive, the cord blood negative; 
the maternal titer was, as a rule, in the 
range of 1 to 8 Eagle units. In 30 rec- 
ords the maternal and cord blood de- 
terminations were both positive. In 2 
of these the maternal and infantile tit- 
ers were identical but in the remainder 
the cord blood titers were lower than 
the maternal ones, which tended to be 
in the range of 4 to 16 Eagle units o 
higher. Twelve mothers who were sero- 
negative had seronegative babies and 
in a single instance such a mother had 
a seropositive baby. Repetition of this 
infant's serologic test in the first weel 
of life yielded a negative test whic! 
was repeatedly confirmed thereafter 
These resembled data reported b 
others?:?0:12, 
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Ot those born alive, 48 infants 
(32.6% ) were seropositive in the cord 
blood or at the time of the first visit 
to the Family Syphilis Clinic. In many 
of these it was impossible to tell when 
reversion to negative took place, within 
wide limits, because of long intervals 
between examinations. Two, however, 
were seropositive when tested between 
71 and 80 days after birth and reverted 
during the next 10-day period. The 
most persistent seropositivity was ex- 
hibited by a Negro baby whose mother 


probably occurred in these babies, but 
that the penicillin administered to the 
mother had effected cure of the fetal 
disease. These data, together with the 
unusual serologic findings mentioned 
previously, will be elaborated in a later 
communication’. 


Discussion. Data obtained in this 
study support strongly the belief that 
pe nicillin is the treatment of choice for 
the syphilitic pregnant woman. These 
results, obtained in women with syph- 


TABLE 2.— CLASSIFICATION OF PROGENY OF 149 MOTHERS, BY AMOUNT OF PENICILLIN SYPHILOTHERAPY 
GivEN DurRINnNG PREGNANCY. 


Potal amount penicillin administered 
millions of units 
Full term 
0.6 to 1.0 l 
1.0 to 2.0 13 
2.0 to 3.0 23 
3.0 to 4.0 6 
t.0 to 5.0 S4* 
5.0 
Total 13! 
*Including one set of twins 


(treated during the 5th month of preg- 
nancy) had a titer of 32 Eagle units 
at the time of delivery; the cord blood 
was positive in a titer of 8 units. Nine 
subsequent serologic tests were posi- 
tive, in gradually falling titer, the last 
one being obtained 101 days after birth. 
When next examined, 20 days later, he 
was seronegative. Several ‘roentgeno- 
grams of the long bones were normal 
and he has remained clinically well 
throughout the first year of life. Every 
survivor in this group of infants born 
of penicillin-treated mothers with early 
syphilis had become seronegative by 
the end of the 4th month of life. 

One or more roentgenograms of the 
ong bones were taken in 54 infants. 
in the majority of these (77.8%) the 
sseous structures were described as 
iormal. In 12 infants, however, changes 
ompatible with osseous congenital 
vphilis were noted. These findings 
ere interpreted by us as healing or 

‘ressing lesions and were considered 

idence that in utero infection had 


Premature Abortion 


Non-sy philitic Syvphilitic 


Neonatal death 


— w 


ilis of less than 2 vears’ duration are 
entirely applicable to those with late 
svphilis*. Since penicillin, like arsenic 
and bismuth, has been repeatedly 
shown to penetrate the placental bar- 
rier at any time after the 10th week of 
gestation, it is reasonable to assume 
that the antibiotic, administered to the 
mother may function either to prevent 
transmission of the disease to the fetus 
or to effect cure of the fetus once con- 
genital syphilis has been established’. 
Three lines of evidence support the 
contention that the fetal disease may 
be cured as well as prevented: 

It made no difference when in preg- 
nancy agp egg was administered (see 

Table 1), in so far as the incidence of 
congenital syphilis was con- 
cerned’. In this study, 73.4% of the 
patients were treated during or after 
the 5th month of gestation. Although 
these fetuses mav have been infected, 
syphilotherapy after birth was neces- 
sarv in none. 

The second observation showing that 
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in utero disease may be attacked by 
maternal penicillin treatment, was that 
infants born of 12 mothers (all treated 
during or after the 5th month) had 
radiographic changes compatible with 
the residuals of osseous congenital 
syphilis®. All remained clinically well 
in the absence of syphilotherapy, and 
all became seronegative within the first 
4 months of life. 

The third factor was that several of 
the infants exhibited a marked persist- 
ence of reagin. This phenomenon has 
recently been encountered by other 
workers'*. Ordinarily, “the maximum 
length of time for which maternal re- 
agin has been observed to persist in the 
blood of a normal infant is 70 days”. 
In this series 2 infants were shown to 
undergo seroreversal between 81 and 
90 days of life, and one between 101 
and 121 days. This was interpreted by 
us as probably being due to additional 
reagin actively elaborated by these 
fetuses as a consequence of congenital 
syphilitic infection. Such infants would 
be analogous to adults treated for early 
acquired syphilis who usually require 
6 months or longer to achieve sero- 
negativity after adequate  syphilo- 
therapy. 

Within wide limits, the total amount 
of antibiotic administered to the women 
in this series, or whether crystalline 
penicillin G was employed, did not 
appear to influence materially the out- 
come of pregnancy. On the other hand, 
no patient who was given 4 million 
units or more required retreatment. It 
is our feeling, therefore, that a total 
amount of penicillin of 4.8 million units 
or more, without supplementary metal 
chemotherapy, is entirely adequate for 
the treatment of early (or late) syphilis 
in the mother, the prevention of trans- 
mission of syphilis to the uninfected 
fetus, and the cure of congenital syph- 
ilis in the fetus if infection has already 
taken place. This statement implies 
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concentrated prenatal and post-partum 
follow-up care. 

Relapse or reinfection may occur at 
any time and intensive follow-up rou- 
tines should be adhered to in order to 
eliminate effectively congenital syphilis, 
Even though healthy babies may be 
born of mothers treated late in preg- 
nancy, the presence of T. pallida in the 
fetuses for one or more months can do 
nothing but harm. Therapy should be 
instituted at the earliest possible mo- 
ment after the discovery of relapse or 
reinfection in the pregnant woman. By 
prompt retreatment, damage to the 
fetus should be minimized 


Summary. Between 1943 and March, 
1948, 149 women with concomitant 
early syphilis and pregnancy were 
treated with penicillin at the Johns 
Hopkins Hospital in total amounts 
ranging from 0.6 to over 5 million Ox- 
ford units. In all cases the antibiotic 
was given in aqueous solution, intra- 
muscularly, every 2 or 3 hours for 7.5 
to 15 days. Six women (4%) required 
retreatment with penicillin for relapse 
or reinfection, seroresistance, or sero- 
relapse. Nearly three-quarters of all 
patients were treated after the 4th 
month of gestation. 

Two abortions occurred; in neither 
could syphilis or maternal penicillin 
administration be implicated. Sixteen 
infants were premature but survived. 
The remainder were full-term infants, 
one of whom died of sickle cell anemia 
during the neonatal period. On the 
basis of clinical, serologic, and, or, ro- 
entgenologic evidence through the first 
4 months: of life or longer, treatment 
for infantile congenital syphilis was in- 
dicated in none. 

These data furnished additional evi- 
dence that penicillin, combined with 
intensive post-treatment serologic and 
clinical study, is the current treatment 
of choice for the syphilitic pregnant 
woman. 


um 


at 
‘Ou- 
r to 
ilis, 
be 
reg- 
the 
do 
| be 
mo- 
Or 
. By 
the 


rch, 
itant 
vere 
ohns 
unts 

Ox- 
iotic 
ntra- 
r 7.5 
rired 
lapse 
sero- 
f all 

Ath 


ither 
cillin 
xteen 
rived. 
fants, 
1 the 
r, Tro- 
e first 
tment 
as in- 


il evi- 

with 
and 
tment 


-gnant 


PENICILLIN SYPHILOTHERAPY ADMINISTERED DURING PREGNANCY 161 


REFERENCES 


. Aron, H. C. S., Barton, R. L., and Bauer, T. J.:; Arch. Dermat. and Syph,, 56, 349, 1947, 
Barnett, C. W., and Read, J. M.: Calif. Med., 68, 432, 1948. 

. Frazier, C. N.: Texas State J. Med., 42, 372, 1946. 

Goodwin, M. S., and Moore, J. E.: J. Am. Med. Assn., 130, 688, 1946. 

. Goodwin, M. S., Fien, I., and Tucker, H. A.: Unpublished data. 

. Hill, A. J., Jr., Platou, R. V., and Kometani, J. T.: J. Pediat., 30, 547, 1947. 


7. Ingraham, N. R., Jr., Stokes, J. H., Beerman, H., Lentz, J. W., and Wammock, 
y. S.: J. Am. Med. Assn., 180, 683, 1946. 


8. Moore, J. E.: Cincinnati J. Med., 29, 263, 1948. 


9. Moore, J. E.: The Modern Treatment of Syphilis, 2d ed., p. 474, Springfield, Iil., 
Charles C Thomas, 1943. 


10. Olansky, S., and Beck, R.: Am. J. Syph., Gonor. and Ven. Dis., 31, 51, 1947. 

11. O'Leary, P. A.: Journal-Lancet, 68, 96, 1948. 

12. Speiser, M., Flaum, G., Moon-Adams, D., and Thomas, E. W.: J. Ven. Dis. Inform., 
28, 108, 1947. 

13. Tucker, H. A.: Am. J. Syph., Gonor., and Ven. Dis. In press. 


D Co bo 


NITROGEN MUSTARD THERAPY 


Tue Use or Metuyt Bis (B CHLOROETHYL) AMINE HYDROCHLORIDE 


in Hopcxtn’s DisEASE, LEUKEMIA, LYMPHOSARCOMA AND CANCER 
OF THE LUNG 


By SoLoMon BEN-ASHER, M.D. 
ATTENDING PHYSICIAN 
JERSEY CITY, NEW JERSEY 


(From the Departments of Medicine, Greenville Hospital, and The Medical Center) 


Tue first clinical trial of a nitrogen 
mustard as a therapeutic agent in the 
treatment of neoplastic diseases was 
made by Gilman, Goodman, Lindskog 
and Dougherty’ in 1942. These in- 
vestigators administered tris (8 chloro- 
ethyl) amine hydrochloride intraven- 
ously to 6 patients in the terminal 
stages of various neoplastic diseases. 
In 2 patients with lymphosarcoma, the 
drug caused a rapid dissolution of 
large tumor masses. These gratifying 


results led to the further clinical in- 
vestigation of this drug and also of 
methyl bis (8 chloroethyl) amine hy- 


drochloride in neoplasms involving the 
lymphoid and hemopoietic 

This paper is concerned with the 
use of methyl bis (8 chloroethyl) amine 
hydrochloride in cases of Hodgkin's 
disease, leukemia, lymphosarcoma and 
carcinoma of the lung. Eleven of these 
cases are included in a report which 
will be published by the National Re- 
search Council. In this communication 
observation on the use of the drug in 
29 additional patients will be reported. 


Method. Methyl bis (8 chloroethyl) 
amine hydrochloride was administered in- 
travenously at a daily dose of .1 mg. per 
kg. of body weight. A course of treat- 
ment consisted of 4 consecutive daily in- 
jections. When marked changes in the 
blood were noted, the course was inter- 
rupted and subsequent injections were 
given at intervals of 2 to 4 days. The 
solution was freshly made by injecting 
10 cc. of a sterile isotonic solution of 
sodium chloride in a vial containing 10 
mg. of the drug. The injection was given 
immediately after the solution was pre- 
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pared. In a few patients the injection 
was given directly into a vein with a 
syringe. In the majority of the patients 
the solution was injected with a rubber 
tubing during a course of saline infusion. 
Special care was taken to prevent extra- 
vasation of the solution and prolonged 
contact with the skin. Additional courses 
were given at 2 to 16 week intervals de- 
pending upon the response to the nitrogen 
mustard and the hematological effect. 
Complete blood counts were made before 
treatment and at frequent intervals after 
the injection. In selected patients repeated 
sternal marrow aspirations were performed. 


Results. The pertinent data of each 
patient treated are tabulated in Table 
1. A summary of the results of treat- 
ment in each group is given in Table 

Hodgkin’s Disease: Thirteen patients 
with this disease were treated with 
nitrogen mustard; 11 had previously 
had Roentgen-ray therapy. In 11 of the 
13 patients, the drug produced remis- 
sions lasting from 6 weeks to 19 months. 
Seven of the 11 patients were taken to 
be Roentgen-ray resistant. In these 11 
patients, a course of nitrogen mustard 
resulted in a moderate to marked gen- 
eral improvement in health. The tem- 
perature was lowered or became nor- 
mal, the appetite improved, the lymph 
nodes regressed, and pruritus dimin- 
ished. In 3 patients the liver and 
spleen became smaller and in 2 pa- 
tients the amount of involvement of 
lung parenchyma was reduced. The 
response was estimated as good in 6 
and fair in 5 patients. One patient 
(Case 2) had Hodgkin’s disease for 8 


Cas 
HO 
1* 
3* 
5 
6 
7 
9 
10 
il 
12 
13 
CH 
14 
15 
16 
17 
18 
ACT 
19 
CHE 
20* 
21 
22 
98 
24 
LY) 
%6 
28 
29 
CAR 
80* 
33* 
34 
35 
36 
CAR 
37* 
38* 
39 
40 


TABLE 1. SUMMARY OF PATIENTS TREATED WITH NITROGEN MUSTARD 


Duration 
of disease 
Condition Duration 
of patient No.of of remis- 
Previous before courses sion (range General 
Case Name Age Sez ) therapy therapy giren** in mos.) response Comments 
HODGKIN’S DISEASE 
* RG. 31 F x-ray poor 3.25 1.5-2 fair Died 9 mos. after initiation 
of treatment. 
a N.B. 41 M ‘ x-ray 1 19 good Continues in remission; re- 
turned to his occupation. 
3* G.K. 37 F x-ray i 2 good Continues in remission of 
11 mos.; returned to her 
occupation. 
* B.W. 46 } None good Continues in remission; re- 
turned to his occupation. 
L.K. 42 } : x-ray — fair Died 10 mos. after initia- 
tion of treatment. 
38 x-ray i fair Continues in remission of 
4 mos. 
44 } x-ray -$ fair Continues in remission of 


3 mos. Pe 
39 7 X-ray poor Died 6 wks. after initiation 


of treatment. 
53 } x-ray i : good Continues in remission of 
5 mos.; returned to his 
occupation. 
25 : None good Continues in remission of 
3 mos.; returned to her 
occupation. 
44 F 10 x-ray good Continues in remission of 
6 mos. 
12 #G.F. 48 M 18 x-ray i ¢ fair Continues in remission. 
39 F.K. 49 M 60 x-ray poor Died 1 mo. after initiation 


of treatment. 
CHRONIC L TIC L MIA 
4 F. M x-ray i fair Failed to respond to a @nd 
course; died 6 mos. after 
initiation of treatment. ‘ 
None i good Continues in remission. 
X-ray poor Died 4 mos. after initiation 
of treatment. 
x-ray i ig fair Failed to respond to a 2nd 
course; died 4 mos. after 
initiation of treatment. 
B.G. 5 x-ra) poor Patient still living; condi- 


tion is poor. 
ACUTE LYMPHATIC LEUKEMIA 
19 «SLL. 42 M 2 None poor Died 1 mo. after initiation 
of treatment. 
CHRONIC LOGENOUS LEUKEMIA 
20* E.H. F 40 x-ray } poor Died 2 mos. after initiation 
radio-active of treatment. 
phosphorus 
X-ray . : fair Failed to respond to a 2nd 
course of 2HCL; died 
3 mos. after initiation of 
treatment. 
BJ. 56 None i } Patient is now receiving 
x-ray therapy. 
HS. 38 None —§ i Continues in remission of 
3 mos. 
A.F. 40 x-ray poor } Died 2 mos. after initiation 


of treatment. 

LYMPHOSARCOMA 

% BL. 40 M 20 x-ray poor Died 2 mos. after initiation 

of treatment. 

M.W. F 6 None fair Continues in remission. 

+ R. ‘ M 15 x-ray poor Died 4 mos. after initiation 
of treatment. 

28 P. M 12 x-ray fair : Continues in remission. 

29 .G. F 18 X-ray poor Died 3 mos. after initiation 


of treatment. 
one fair Died 8 mos. after initiation 
of treatment. 

G.G. M None fair : i Failed to respond to a 2nd 
course; died 7 mos. after 
initiation of treatment. 

A.H. I X-ray poor Died 4 mos. after initiation 

of treatment. 

M.K. : . None poor Died 2 mos. after initiation 
of treatment. 

H.T. } x-ray fair Patient is still living; con- 
dition is poor. 

F.M. 6 x-ray fair Died 1 mo. after initiation 

: of treatment. 
None fair Patient now receiving x-ray 


therapy. 

one poor Failed to respond to a 2nd 
course; died 5 mos. after 
: initiation of treatment. 

38° H.N. 73 F 11 x-ray poor 1 a Died 2 mos. after initiation 
of treatment. 

39 8F.O. 50 M 6 x-ray fair 2 _ Patient is _ living; con- 
dition is 

GD. 42 M 7 x-ray poor 1 -- Patient is still living; con- 


dition is poor. 
- Included in report to be published by the National Research Council 
Course = 4 injections of 0.1 mg. per kg. for 4 doses 
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TABLE 2. SUMMARY OF RESULTS OF TREATMENT WITH NITROGEN MUSTARD 


Hodgkin's Leukemia Lympho- Cancer of 
Disease Lymphatic Myelogenous sarcoma the Lung 


Total No. of Cases 6 5 5 11 
Male 2 10 
Female j 3 1 

Average Age (yrs.) 5 39.6 55.7 
Range 25-5 j 31-56 42-73 

Average Duration of Disease (mos.) 2 34.2 2 9.4 
Range 5-96 2-6 18-53 1-18 

No. Previously Treated with x-rays = 6 

No. Initially Treated with HN2HCL q 5 

No. of Courses Given (Range) Q 1-3 

Results 
Good j None 
Fair 2 
Poor 

Average Duration of Remission (mos.) 

Range 

No. of Patients Living Since HN2HCL 
was Started 

No. of Mos. Living Since HN2HCL 
was Started 

No. of Patients Dead Since HN2HCL 
was Started 

Duration of Life Since HNeHCL 
was Started (mos.) 


One patient received radio-active phosphorus in addition to x-rays. 


maximum 
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temperature 
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Fig. 1.—Course of a patient with Hodgkin’s disease (case 1) under Roentgen-ray and mustard 


therapy. (M) = mediastinum; (C) = cervical; (I) = inguinal; (A) = axillary. 
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ears and no longer responded to 
Roentgen-ray therapy. Before nitrogen 
mustard was given, this patient was an 
invalid because of paraplegia. One 
month after a course of nitrogen mus- 
tard the patient was able to return 
to his occupation. He is now in a 
remission which has lasted 19 months. 
Two patients who were treated in 
the late stages of the disease did not 
respond to nitrogen mustard. Two 
of the 11 patients who showed a re- 
sponse died of an extension of the dis- 
ease within 9 to 10 months after nitro- 
gen mustard therapy was begun. Five 
of the 11 patients are now able to carry 
on their occupations. 

The following case history, although 
it does not represent the best results 
obtained from nitrogen mustard, is 
given because it illustrates the compara- 
tive effects of this drug and those of 
Roentgen rays in a patient with a viru- 
lent type of Hodgkin’s disease. 


Case History: Case 1. R. G., a 30 
year Old female was admitted to the 
Greenville Hospital on December 10, 
1945, with the chief complaint of pruritus, 
cough, fever and weakness. One year 
prior to admission, the patient developed 
a generalized pruritus and felt weak. 
Ten months before admission, she began 
to have a fever for which she was given 
sulfa drugs. The fever, however, persisted 
and the pruritus increased in intensity 
until admission to the hospital. 

Physical examination disclosed areas of 
pigmentation over the body and the ex- 
tremities. A very small lymph node was 
felt in the right supraclavicular region. 
There was flatness to percussion below 
the angle of the right scapular. Vocal 
fremitus was absent over that area and 
the breath sounds were diminished. The 
heart was displaced to the left. The 
temperature was !92.2° and the pulse 
tate was 112. 

The urine was normal. 

A blood count showed hemoglobin 
74%, red blood cells 4,200,000, white 
blood cells 11,400 (neutrophils 84%; 
lymphocytes 8%; monocytes 6%; eosino- 
phils 1% and myelocytes 1%). The 
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platelet count was 780,000 per cu. mm. 
A chest plate showed a homogeneous 
density extending from the level of the 3rd 
rib to the base. Thoracentesis resulted 
in the removal of 1000 cc. of clear 
yellow fluid. A biopsy of the right 
supraclavicular gland showed Hodgkin's 
disease. 

Radiation therapy was given during the 
period of December 20, 1945 to October 
14, 1946 (Fig. 1). Following a course of 
1200r to the mediastinum, the patient 
felt much worse. The cervical, axillary 
and inguinal glands became enlarged and 
the temperature was higher. She was 
then given 1000r to the right and left 
cervical regions, 500r to the right and left 
inguinal regions, 300r to the right and left 
axillary regions, and 800r to the medias- 
tinum. The response was poor. In May, 
1947, the liver and spleen became palpable. 
She received another course of 1000r to 
the right and left cervical regions and 900r 
to the mediastinum. The liver and spleen 
gradually became larger and the patient 
developed ascites and edema of the lower 
extremities. 

Nitrogen mustard therapy was initiated 
on November 7, 1946. Methyl bis (8 
chloroethyl) amine hydrochloride, .1 mg. 
per kg. of body weight, was injected in- 
travenously by the direct route for 4 
consecutive days. Nausea and vomiting 
occurred 2 hours after the injection and 
lasted for 4 hours. Three days after the 
course was completed the temperature 
was lower and the appetite was improved. 
The peripheral glands began to regress. 
Another course of nitrogen mustard was 
given during the period of December 4 
to December 7, 1946, inclusive. Follow- 
ing the second course, the temperature 
became normal and the enlarged lymplr 
glands disappeared. The liver and spleen 
became smaller and the patient felt im- 
proved. The white count fell gradually 
and on December 10 there were 2050 
leukocytes per cu. mm. The platelet 
count fell to 79,000 per cu. mm. One 
week later the leukocytes rose to 3100 
per cu. mm. and the platelet count to 
124,000 per cu. mm. In January 1947, 
the temperature began to rise again and 
the pruritus increased in intensity. A 
third course of nitrogen mustard was 
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started on January 17, 1947, and was 
given for 4 ccnsecutive days. The re- 
sponse was fair and a remission was pro- 
duced which lasted for 6 weeks. On 
March 21, 1947, she was given one in- 
jection of nitrogen mustard. The next 
day the leukocyte count fell to 300 per 
cu. mm. and the platelet count fell to 
40,000 per cu. mm. There were 92% 
granulocytes and 8% nongranulocytes. 
Nitrogen mustard was then discontinued. 
The temperature remained high and the 
patient became confined to bed. There 
was, however, no lymphadenopathy. On 
April 14, the leukocyte count rose to 
3850 per cu. mm. and the differential 
count showed 85% granulocytes and 15% 
lymphocytes. On April 18, a platelet 
count showed 120,000 per cu. mm. In 
May, 1947, hirsuties became a prominent 
feature. The patient became markedly 
cachectic, ran a downhill course and died 
July 29, 1947. 

Autopsy showed diffuse involvement 
of the lungs, mediastinum, pericardium, 
pleura and pelvic organs by granulomatous 
tissue. The mesentery and omentum were 
also involved. The right lung was al- 
most completely replaced by granuloma- 
tous tissue. The heart was small and 
showed invasion of the right atrium. The 
liver and spleen showed focal involvement. 
The inferior vena cava was obstructed by 
granulomatous tissue. Microscopic ex- 
amination showed Hodgkin’s disease. 
There was considerable variation in his- 
tologic structure ranging from  granu- 
lomatous to sarcomatoid lesions. 


Comment. This patient, with a se- 
vere form of Hodgkin’s disease, be- 
came worse after Roentgen-ray therapy 
was started. Diffuse enlargement of 
the peripheral glands, absent before 
treatment, became a prominent feature 
after the first course of Roentgen rays 
was completed. Nitrogen mustard pro- 
duced temporary remissions and a dis- 
solution of the enlarged glands. 

Leukemia: Six patients with lym- 
phatic leukemia were treated with ni- 
trogen mustard; 5 had the chronic type 
and 1 the acute type of the disease. 


Four of the 6 were previously treated 
with Roentgen rays. In 3 patients re. 
missions were produced varying from6 
weeks to 7 months in duration. The re. 
sponse was good in 1 and fair in 2 pa. 
tients. One patient with chronic lym. 
phatic leukemia remains in a remission 
of 7 months after one course of nitro- 
gen mustard. Two other patients with 
the same type of disease obtained re- 
missions of 6 weeks to 3 months. These 
2 patients did not respond to a second 
course and died within 4 to 6 months 
after nitrogen mustard was begun. Two 
patients with the chronic type and | 
with the acute type of lymphatic leu- 
kemia did not respond to nitrogen 
mustard. 

Five patients with chronic myeloge- 
nous leukemia received nitrogen mus- 
tard therapy. Three of these were 
previously treated with Roentgen rays; 
1 patient also received radio-active 
phosphorous in addition to Roentgen 
rays. In 2 of the 5 the response was 
fair. One patient had a remission of 6 
weeks and failed to respond to a second 
course of nitrogen mustard; this patient 
died 3 months after nitrogen mustard 
was begun. Another patient had a re- 
mission of 2 months following the initial 
course and remains in a remission 3 
months following a second course of 
nitrogen mustard. Three patients with 
chronic myelogenous leukemia did not 
respond to nitrogen mustard. 

Lymphosarcoma: Of the 5 patients 
with this disease treated with nitrogen 
mustard, all except one had previously 
had Roentgen-ray therapy. In 2 pati- 
ents the response was good. One course 
of nitrogen mustard produced in these 
patients remissions of 3 to 5 months. 
The remissions consisted of a feeling of 
general well-being, a gain in weight, 
and a dissolution of the enlarged lymph 
glands. Three patients with lympho- 
sarcoma did not resvond to nitrogen 
mustard and died within 2 to 4 months 
after the drug was given, 
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Carcinoma of the Lung: Eleven pa- 
tients with carcinoma of the lung were 
treated with nitrogen mustard. In 7 
patients the pathological diagnosis was 
squamous cell carcinoma, in 4 patients 
it was anaplastic carcinoma. One pa- 
tient (Case 37) with anaplastic car- 
cinoma had considerable relief of a 
superior vena cava compression syn- 
drome for 3 months from 1 course of 
nitrogen mustard. He did not respond 
to a second course of nitrogen mustard 
and died 5 months after the drug was 
given. Another patient (Case 31) with 
squamous cell carcinoma had relief of 
chest pain, cough and hemoptysis for 
§ weeks following a course of nitrogen 
mustard. This patient died 7 months 
after nitrogen mustard was given. 
Nine patients with carcinoma of the 
lung did not respond to nitrogen mus- 
tard. 


Toxic Effects. Nausea and Vomiting: 
This was present in most patients 
treated with nitrogen mustard. It 
usually occurred within 2 to 6 hours 
after an injection and lasted for 3 
to12 hours. Some patients had nausea 
or vomited only after the first in- 
jection. The nausea and vomiting 
were often followed by a temporary 
improvement in appetite. This was also 
noted in those patients who showed 
no significant response to nitrogen mus- 
tard. Preliminary sedation was effec- 
tive in alleviating the nausea and 
vomiting in a number of patients. 

Venous Thrombosis: Thrombosis of 
the vein at the site of the injection oc- 
curred in the majority of the patients 
treated with nitrogen mustard by the 
direct route. This complication was 
largely eliminated when the drug was 
injected into a rubber tubing during 
an infusion of normal saline. 

Hematological Effects: Changes in 
the blood were usually evident during 
the week following nitrogen mustard 
therapy. These consisted of a drop in 


the white blood cells associated with a 
reduction in the number of lympho- 
cytes and granulocytes. A reduction 
in the number of platelets was also 
common. These changes usually lasted 
for 2 to 3 weeks. Leukopenic levels 
of 1000 white blood cells or less were 
noted in 4 patients and thrombocy- 
topenia of 60,000 or less was found in 
3 patients. Agranulocytosis and bleec'- 
ing tendencies were not encountered. 
A slight reduction in the number of red 
cells and in the amount of hemoglobin 
was noted in a few patients. In some 
cases of Hodgkin’s disease, an anemia 
that was present before treatment im- 
proved following a course of nitrogen 
mustard. 


Summary and Conclusions. A group 
of 40 patients (Hodgkin’s disease, 13 
cases; leukemia, 11 cases; lymphosar- 
coma, 5 cases; and carcinoma of the 
Jung, 11 cases) was treated with methy] 
bis (8 chloroethyl) amine hydrochlor- 
ide. Most of them were treated in the 
late stages of the disease and had had 
previous Roentgen-ray therapy. 

In patients with Hodgkin's disease 
remissions were produced from one or 
more courses of nitrogen mustard. 
Dramatic results were observed in a 
few patients who were Roentgen-ray re- 
sistant. In patients with lymphatic leu- 
kemia, myelogenous leukemia and lym- 
phosarcoma the results were not so en- 
couraging. Although remissions of 3 to 
5 months were observed in a few pa- 
tients, the majority of the patients who 
showed a response were dead within 7 
months after nitrogen mustard was first 
given. Nitrogen mustard did not ap- 
pear to be of much value in the treat- 
ment of carcinoma of the lung. 

The most important reaction to the 
use of this drug was its effect on the 
blood. This consisted of leukopenia. 
lymphopenia, granulocytopenia and 
thrombocytopenia. Recovery took place 
in 3 to 4 weeks. Instances of agranu- 
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locytosis and bleeding tendencies were 
not encountered. 

From this study it is evident that 
nitrogen mustard may be of particular 


value in Hodgkin’s disease. Its use. 
fulness in leukemia, lymphosarcoma, 
and carcinoma of the lung remains to 
be evaluated. 


The author is indebted to Dr. A. J. Gitlitz, pathologist of the Greenville Hospital, and to 
Dr. A. M. Gnassi, pathologist of the Medical Center, Jersey City, New Jersey. 
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DEATH DURING SKIN TESTING 


By WynpHAM B. Banton, M. D. 
PROFESSOR OF CLINICAL MEDICINE 


AND 


ApNEY K. Sutpuin, M. D. 
INSTRUCTOR IN MEDICINE 
RICHMOND, VIRGINIA 


(From the Department of Allergy, Medical College of Virginia) 


SuppEN death during diagnostic skin 
testing, it is believed, is sufficiently 
rare and disconcerting to warrant the 
report of another case. In our experi- 
ence many physicians, who have not 
specialized in the practice of allergy, 
frequently employ diagnostic skin tests, 
and it is doubtful if many fully appre- 
ciate the hazards inherent in the pro- 
cedure. 

Anaphylactic shock and death in 
human beings has been reported from 
time to time, but the probability is that 
the number of such published reports 
inadequately reflects the real incidence 
of these episodes. Cook® in 1922 called 
attention to reports of violent reactions 
and sudden death that had been accu- 
mulated in the literature. Rosenau and 
Anderson”® in 1906 reported 19 fatal 
cases; Gillette in 1909, 30 cases. Lam- 
son'® in 1924 reviewed the literature 
back to 1894, the year diphtheria anti- 
toxin came into use. He found 41 in- 
cidences of anaphylactic death in hu- 
man beings. Vaughan and Pipes”® in 
1936 added 22 cases, and Swineford?! 
in 1946, 7 cases. It should be observed 
that the great majority of these acci- 
dents occurred in the course of once 
popular serum therapy and were at- 
tributable to sensitization to horse se- 
rum. 

Death from skin testing has been 
previously reported, as far as we have 
been able to determine, only 10 times. 
In only 3 cases were autopsies per- 
formed. In 1922 Cooke® reported the 
death of a 3 year old asthmatic child, 


occurring in 3 minutes after an intracu- 
taneous test with 0.01 cc. of LePage 
Glue (0.1 mg. N/cc.). The symptoms 
were urticaria, edema, cough, dyspnea 
and cyanosis. In 1924 Lamson’ re- 
ported the death in 2% hours of a 
child with eczema after the injection 
intracutaneously of 0.05 cc. of egg 
white (0.15 mg. N/cc.) Cyanosis 
and edema characterized the epi- 
sode. In 1928 Baagoe* reported death 
after sudden collapse in dyspnea of 
a patient who had received a test dose 
of 0.1 cc. of egg white. In 1929 Lam- 
son'* again reported the death of an 
asthmatic man, 34 years old, occurring 
5 minutes after an intracutaneous test 
dose of 0.02 cc. of 1-500 buckwheat 
solution. The symptoms were cyanosis 
and dyspnea. In 1935 Freedman’? re- 
ported the death of an asthmatic child 
6 years of age, in 8 minutes after re- 
ceiving 0.05 cc. of horse serum intra- 
cutaneously. The symptoms were urti- 
caria, cyanosis and abdominal pain. In 
1940 Ferguson® had a similar experi- 
ence when 0.18 cc. of antitetanus se- 
rum was injected as a test intracutane- 
ously into a 6 year old boy. Bloody mu- 
cous expectoration, dyspnea and urti- 
caria preceded death 2 hours later. In 
1942 Vance and Strassmann”* reported 
the death of a 4 year old asthmatic girl 
with cyanosis, shock and coma occur- 
ring 3 minutes after skin testing with 
silk, wool and kapok. In 1943 Hunt"* 
tested a 22 year old asthmatic woman 
with 0.2 cc. of guinea pig hemoglobin 
in saline. Death occurred in 10 min- 
(169 ) 
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utes. Cyanosis and dyspnea were the 
symptoms. Wiseman and McCarthy- 
Brough* reported in 1945 the case of 
a 78 year old woman with life-long 
asthma who developed cough, dys- 
pnea, cyanosis and coma and _suc- 
cumbed in 15 minutes after 17 intra- 
dermal tests in doses not greater than 
0.02 cc. Six years before this she had 
been tested with similar extracts with- 
out untoward effects. Swineford in 
1946*1 reported a case of a 49 year old 
woman with asthma who died 15 min- 
utes after the onset of apprehension, 
cyanosis and dyspnea in the course of 
multiple skin testing. The offending 
antigen was not discovered. 


Case Report. Mrs. Z. V. M., a white 
woman, aged 57, was referred for allergic 
study on account of asthma which she had 
had perennially with fall exacerbations since 
onset in 1914. At that time she was living in 
a damp mining town. In Mexico, where she 
next lived from 1924 to 1938 at an altitude 
of 6,500 feet, she had very few symptoms. 
She was especially free in the dry season. 
In 1938 she moved to Texas where her symp- 
toms returned and were considerably worse. 
For the last 3 months (October, November, 
December, 1946) she had lived in Richmond, 
Virginia, where her attacks had become in- 
creasingly severe. She had been twice skin 
tested; the last time in June, 1945, in Nash- 
ville, Tennessee, where she gave strong reac- 
tions to cat hair, chicken and duck feathers, 
house dust and Bermuda grass. A number of 
other tests were said to have been negative. 
In 1933 the basal metabolic rate was said to 
have been minus 9. In 1943 and again in 
1946 electrocardiographic tracings were re- 
ported as normal. Her father had had hay 
fever and migraine; a paternal grandfather, 
hay fever, asthma and migraine. As a child 
she herself had had frequent head colds and 
attacks of urticaria. She later developed symp- 
toms suggestive of migraine. She reported 
that her attacks of asthma responded well to 
pyribenzamine orally and to aminophyllin 
intravenously, but she was violently opposed 
to the use of adrenalin, stating that it had 
produced immediate and alarming symptoms 
whenever given. 

Physical examination revealed a well- 
nourished gray-haired woman, 5 feet 4 inches 
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tali, weighing 136 pounds, with a temperature 
of 98° F., pulse 62, and blood pressure 
170/118. She was in no distress. The heart 
appeared normal, and aside from congestion 
ot the nasal mucous membrane and diffuse 
wheezes throughout both lung fields, nothing 
of significance was made out. The urine was 
normal. Her hemoglobin was 16.3 gm., red 
blood cell count 4,930,000, and white blood 
cell count 8,400, with 67% polymorphonuclear 
leukocytes and 12% eosinophils. The sedi- 
mentation rate was 14 mm. in 60 minutes. 
Nasal blowings contained 5% eosinophils. 

Preliminary scratch tests on the arms to 
groups of trees, grasses, weeds and flowers 
and to cottonseed, flaxseed, condiments, fish, 
mollusks, and egg were all negative. Intra- 
cutaneous tests, using the back, were then 
begun to the common foods, to cat, dog and 
cattle hair, and to chicken and duck feathers.® 
Fifty-six skin tests had been completed with- 
out ‘any positive reactions, when she suddenly 
complained of air hunger and sat up to get 
her breath. Seen immediately by a physician, 
ier expression was anxious, and she was 
moderately cyanosed. She was obviously hav- 
ing great difficulty getting her breath. Wheez- 
ing respiration was heard over the whole 
chest and the heart sounds were plainly 
audible. She was given 0.5 cc. of epinephrine 
intramuscularly without effect, followed by a 
hypodermic of 1/6 grain of morphine. She 
died 15 minutes after the onset of symptoms. 
In the excitement incident to this unexpected 
reaction, no attempt was made to read the 
skin tests finally, but the impression was that 
none of them had been positive. 

An autopsy, performed 2 hours after death, 
was limited to the thorax and to the examina- 
tion of the liver. Both chest cavities were 
filled by strikingly voluminous lungs. The left 
lung was bound to the thoracic wall by cob- 
web adhesions. The right lung was firmly 
adherent to the posterior wall of the thorax 
and to the dome of the diaphragm.’ When 
removed, both lungs failed to collapse, floated 
high in water, were pale, and markedly em- 
physematous. There were no large blebs on 
their surfaces. There were numerous small 
subpleural hemorrhages over the right lower 
lobe. There were submucous hemorrhages 
in the trachea which was pale and free 
of swelling or secretion. The same appeat- 
ance was observed in the primary and 
secondary bronchi. No mucous plugs were 
seen. The heart was normal and contracted. 
All the cavities except the right auricle were 
devoid of blood. Sections of the lung showed 
hyaline thickening of the basement mem- 


*All extracts were made by an experienced technician by the method described by 


Vaughan??7 (p. 272). 
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brane, round cell and eosinophilic leukocytic 
infiltration and edema of the walls of the 
secondary bronchi. The infolding of the 
mucous membrane of the bronchi was striking 
and strongly suggestive of spasm as an occlud- 
ing factor. Marked mucin-secreting activity of 
the cells of the mucous membrane of the 
bronchi as well as of the mucous glands was 
observed. The lumens of the bronchi were 
partly filled with mucin. Less marked changes 
were observed in the smaller bronchi. Emphy- 
sema was striking. The trachea showed 
edema. The myocardium was normal. 


Discussion. The course of events 
in this case raises several controversial 
questions. The first involves the rela- 
tive advantage and risk of multiple, 
one-sitting skin tests as against what is 
perhaps commoner, the method of se- 
rial testing with a limited number of 
allergens at a time. Pratt in 1938,!* 
from guinea pig experiments, conclud- 
ed that “when either of 2 antigens 
alone is capable of producing moder- 
ate anaphylactic shock in specifically 
sensitized guinea pigs, the sum of these 
antigens in a single dose does not en- 
hance the degree of shock, whereas 
doubling the shocking dose of either 
antigen alone results in an increased 
response.” Waldbott*® at the same time 
observed: “200 or 300 skin tests are of- 
ten given at one sitting and only rarely 
do constitutional reactions occur, in 
spite of the fact that many skin tests 
may be positive. If there was an accu- 
mulative effect of antigens, we would 
encounter constitutional reactions on 
skin testing much more frequently.” 
Swineford in 1941*? quoted the above 
and condensed his findings in the con- 
clusion that: “no evidence has been 
found in the literature to support the 
statements that routine multiple skin 
testing is more dangerous than a few 
tests at one sitting.” 

On the other hand it has long been 
a clinical dictum that sensitive indi- 
viduals exposed to one antigen are 
much more apt to exhibit symptoms if 
subjected simultaneously to another 


antigen to which they are also sensi- 
tive. Thus a ragweed-cat-sensitive child 
may be free of symptoms in August if 
the cat is sent away, and may play 
with the cat with impunity during oth- 
er months of the year. But to play with 
the cat in August is a sure way of pre- 
cipitating an asthmatic attack. In 1922 
Cooke,® although unable to prove it, 
thought that a reaction to multiple skin 
testing was “more likely to ensue as a 
result of the sum total effect of all the 
allergens exerting their influence upon 
the same reacting mechanism.” It is not 
unusual during skin testing for a sin- 
gle massive reaction to herald a severe 
constitutional reaction. But this is not 
always the case. A reaction so severe 
as to cause death in a few minutes, as 
in the case reported, may give no 
warning in the degree of reactivity. 
Gay"! has observed that “skin reactions 
and constitutional behavior do not nec- 
essarily parallel one another.” 

Can epinephrine, a drug so feared 
by the patient on account of previous 
distressing symptoms, have had any- 
thing to do with the results? Deissler** 
has described a case sensitized to 
epinephrine. Occasionally hypersensi- 
tivity followed by major accidents has 
resulted from the use of epinephrine. 
Sudden death has resulted from the 
injection of 1 cc. of a 1-1,000 solu- 
tion.® 

Can the employment of morphine in 
this case have contributed to the end 
result? There is opposition among al- 
lergists as a group to the use of mor- 
phine in the treatment of asthma. A 
drug which depresses the respiratory 
center and stimulates bronchial spasm, 
however slight, has been regarded as 
a possible determining factor in many 
cases of fatal asthma. But reference to 
the literature of allergy on the use of 
morphine in asthma leaves the average 
physician in somewhat of a quandarv. 
One group of authors unequivocally 
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condemns it.*:!2:23.25.28 Another recom- 
mends its use with reservations.!-19:24 
While still a third group supports its 
use, Coke® advising that “The next step 
to take in cases in which adrenalin is 
without effect is to give an injection of 
morphine. I think it is important to 
give enough morphine.” In Walzer’s 
opinion “morphine is a valuable drug 
for controlling a severe asthmatic par- 
oxysm.’* Cooke summarily dismisses 
the question stating that “There are 
many who believe that opium and its 
derivatives should never be used in 
asthma. I do not concur.”? The employ- 
ment of morphine in our case was a 
mistake. Our own opinion is emphat- 
ically against its use in the treatment of 
asthma of any type. 

The employment of the back in pref- 
erence to the arms as a test site raises 
also the question of relative risk. In 
case of a constitutional reaction, a 
tourniquet can be applied to the ex- 
tremity, if the arm has been used, and 
should reduce or delay the absorption 
into the general circulation of a toxic 
substance injected into the skin distal 
to the point of application. On the oth- 
er hand, it is our belief that by the 
time a tourniquet can be applied, an 
irreversible train of circumstances has 
often been set in motion. After all, our 
chief reliance in cases of constitutional 
reaction is in epinephrine. The back is 
favored because of convenience. It 
offers a large area for testing so that 
test sites need not be crowded. Injec- 
tions are less painful and the skin of 
this region as shown by Alexander and 
McConnell? is more reactive than the 
arm. This does not imply that consti- 
tutional reactions are more apt to arise 
from such injection sites. There are too 
many factors to be taken into consider- 
ation to speak dogmatically. When the 
arms are used for preliminary scratch 
tests, we believe that the employment 
of.'the back for intracutaneous testing 


is reasonably safe. By this method we 
have performed thousands of skin tests 
with very few systemic reactions. 

What was the mechanism of death 
in this case? It is not enough to say 
that the patient died of asphyxia result. 
ing from bronchial obstruction. The 
usual answer is that edema of the walls 
of the small bronchi, plus smooth mus- 
cle spasm, plus mucous plugging of the 
lumens of the bronchi in varying com- 
binations produces the obstruction, 
Edema is so fundamental to human al- 
lergy, and can develop so rapidly as in 
cases of generalized urticaria, that this 
factor, plus the mucous plugs which 
are easy to demonstrate after death, is 
usually regarded as a primary cause 
of fatal bronchial obstruction. On the 
other hand, bronchial spasm is easily 
demonstrated as the essential factor in 
death in guinea pig anaphylaxis. Hv- 
ber and Koessler!* made numerous mi- 
cro measurements and appear to have 
shown hypertrophy of _ bronchial 
smooth muscle in asthmatic subjects. 
Klemperer!® reminds us that hyperac- 
tivity of smooth muscle is also funda- 
mental to the allergic reaction and 
need not be associated with any ob- 
vious morphological lesion, maintain- 
ing that “the gross anatomy of bron- 
chial asthma shows only the result of 
the spasm of the small bronchioles.” In 
the case reported here, as one viewed 
the lungs in the gross and studied the 
sections under the microscope, direct 
evidence of spasm or of extensive ede- 
ma was lacking, unless one is willing 
to accept the infolding of the mucous 
membrane as indicating smooth mus- 
cle contraction of- the bronchial walls 
Mucus in the lumens of the small bron- 
chi was impressive, but aside from this 
the cause of obstruction remained a 
matter of conjecture. 


Summary. A case of death with 
autopsy is reported occurring in the 
course of routine skin tests in a woman 
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who had been safely skin tested on 2 was thought to be the result ‘of as- 
previous occasions. Death was without phyxia from bronchial obstruction. The 
the warning of at least one massive skin effect of multiple intracutaneous skin 
reaction and occurred 15 minutes after tests applied to the back and the possi- 
the onset of symptoms. Neither edema __ ble influence of epinephrine sensitivity 
nor urticaria was manifest and death and of morphine have been considered. 
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THE etiology of rheumatic fever is at 
present unknown. Of the recorded 
clinical and experimental studies of 
this disease 2 categories of observa- 
tions, the epidemiologic'® and immu- 
nologic,* have yielded suggestive evi- 
dence of a possible specific etiologic 
agent, in both cases the hemolytic 
streptococcus. However, extensive in- 
vestigations of the relation between 
this organism and rheumatic fever have 
failed to point to any constituent or 
product of the streptococcus which 
might be the immediate cause of the 
phenomena of rheumatic fever, or to 
any mechanism by which such an 
agent could exert its effects. 

As part of a systematic investigation 
in these laboratories®*” of the relation 
between the hemolytic streptococcus 
and rheumatic fever, a biologic prop- 
erty of the hemolytic streptococcus 
which must be considered is the 
production of hyaluronidase. This as- 
pect of the investigation has especial 
current interest because the possible 
role of streptococcal hyaluronidase in 
the pathogenesis of rheumatic fever 
has been the subject of some recent 
speculation."* The basis for this specu- 
lation lies in the facts that rheumatic 
fever is a disease of hyaline connective 
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tissue, that hyaluronic acid, which 
characterizes hyalin, is depolymerized 
by hyaluronidase,’? and that the hemo- 
lytic streptococcus is one of the bac- 
terial species which produces _ this 
enzyme.** 

The effect of streptococcal hyaluroni- 
dase as a spreading factor in the 
tissues of rheumatic subjects has been 
studied elsewhere.* In this investiga- 
tion antibodies to this enzyme have 
been measured in such patients. Of 
the methods available for measuring 
this enzyme in vitro the mucin-clot- 
prevention (M.C.P.) test’? was used. 
This test is one of three available 
physico-chemical tests for the activity 
of hyaluronidase the others being the 
turbidimetric and viscosimetric, respec- 
tively. The reason for the choice of 
the M. C. P. test and the possible dif- 
ferences among the tests are presented 
elsewhere.’ This method has been used 
for measuring antibodies to clostri- 
dial’! and streptococcal hyaluronidase. 
In the latter case, Friou and Wenner’ 
have shown that many normal human 
sera contain neutralizing substances 
for streptococcal hyaluronidase. Using 
an index which compares the amount 
of enzyme neutralized by constant 
amounts of experimental sera, these 


* This study was supported by grants from the Life Insurance Medical Research Fund and 


the Helen Hay Whitney Foundation. 


‘} We are indebted to Dr. A. C. LaBoccetta, of the Philadelphia Hospital for Contagious 
Diseases, for permission to obtain the serum specimens of the patients with scarlet fever. 
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authors found that of 21 rheumatic pa- 
tients, 20 showed indices of neutraliza- 
tion higher than was normal for that 
age-group. These inhibition ratios were 
not strikingly different from those 
found in convalescents from strepto- 
coccal infections. 


Methods and Materials. Hyaluronic 
Acid. In various stages of the prepara- 
tion and use of this reagent it may be in 
the form of hyaluronic acid or of potassium 
hyaluronate, but for simplification of 
nomenclature we shall make all references 
to it as hyaluronic acid. The method 
used for preparing this substrate was 
adapted from that of McClean, et al.” 
Three modifications of the method they 
described were found to be advantageous: 
(1) The suspension of minced umbilical 
cord was treated in the Waring blendor at 
each extraction, with a resultant marked 
increase in yield of hyaluronic acid; (2) 
the solution of crude hyaluronate was 
poured into the alcohol-potassium acetate 
solution, rather than vice versa. In addi- 
tion to a better precipitation of the hyalu- 
ronie acid an important advantage of this 
modification is the fact that 95% ethyl 
alcohol may be substituted for absolute 
alcohol under these circumstances; (3) the 
clot of hyaluronic acid was minced with 
scissors and allowed to dry in air, in a 
shallow horizontal. layer from which the 
ether was removed by suction. 

The hyaluronic acid, as prepared in this 
way, was white or tan in color and could 
be redissolved with ease for testing. The 
average yield was approximately 0.9% 
ot the weight of umbilical cords as stored 
in acetone. 

Hyaluronidase. Streptococcal hyalu- 
tonidase was prepared from a suitable 
strain of group A hemolytic streptococcus, 
Hy, which was supplied through the 
courtesy of Dr. Karl Meyer. It was found 
that the culture supernate afforded an 
abundant and simple source of the enzyme, 
so that this was used as starting material, 
rather than extracts of whole streptococci. 
The hyaluronidase-containing material was 
prepared as follows: Three liters of dex- 
tose broth (Difco) or of a protein-free 
medium described elsewhere,!° were seed- 


ed with 300 cc. of a 6 hour seed culture. 
After 18 hours of incubation the culture 
medium in which the streptococci had 
grown was freed of the organism by 
centrifugation and concentrated approxi- 
mately 10 fold by pervaporation overnight. 
The concentrated medium was then freed 
of residual streptococci by centrifugation 
at 5000 R.P.M. for 30 minutes and dia- 
lyzed overnight against running tap water. 
After final dialysis against distilled water 
the preparation was desiccated from the 
frozen state and stored at -10° C., not 
in vacuo. It was found that the potency 
ot the preparation remained unchanged 
for many months. 

Pneumococcal and clostridial hyaluroni- 
dase were prepared in a similar way. In 
the latter case thioglycollate medium was 
used rather than dextrose broth. Testic- 
ular hyaluronidase was prepared accord- 
ing to the method of Madinaveitia.’° 

Hyaluronidase and Anti-hyaluroni- 
dase Tests. These tests were performed, 
with minor modifications, according to 
the technic of McClean, et al.11 The 
relative volumes of the reagents in the 
anti-hyaluronidase test were suggested by 
technical factors, and by the desirability 
of making the serum dilutions generally 
similar to those used in other serologic 
tests of the same sera in progress at 
the time. The volumes of reagents in the 
hyaluronidase tests were in turn adjusted 
to reach the same total volume as the 
reagents in the anti-hyaluronidase test, 
since the former was essentially used in 
calibrating the neutralization test. 

In the hyaluronidase test, 0.2 cc. of a 
solution of the hyaluronidase preparation 
dissolved in physiologic saline solution was 
incubated with an equal volume of a 
solution of potassium hyaluronate. The 
latter contained 2 mg. of hyaluronic acid 
per cc. in distilled water, with one-six- 
teenth volume of normal horse serum 
added. An additional 0.4 cc. of physio- 
logic saline solution was present in each 
tube. As soon as the enzyme had been 
added to the substrate, the tubes were 
incubated at 37° C. for 20 minutes. 
At the end of that period the tubes were 
quickly transferred to an ice-water bath. 
After 5 minutes of chilling, 0.2 cc. of 2 N 
acetic acid was added to each tube. The 
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racks were shaken vigorously and the 
clots were read. The appearance of a 
flocculent precipitate was taken as evi- 
dence of essentially complete digestion of 
the hyaluronic acid, a small but single 
fibrous clot was taken as evidence of 
partial digestion, and a mucin clot fully 
as large as that in control tubes without 
hyaluronidase was considered negative for 
hyaluronidase activity. 

In the anti-hyaluronidase test the en- 
zyme was used in 3 times the amount 
which caused partial digestion of the 
hyaluronate, or twice the amount which 
caused almost complete digestion. The 
use of a smaller number of units of enzyme 
in the neutralization tests was found to 
cause ragged clots and poorly defined end- 
points. The successive 2 fold dilutions 
of serum, in volume of 0.4 cc. were incu- 
bated for 20 minutes at room temperature 
with 0.2 cc. of the solution of hyaluroni- 
dase. The concentration of the latter had 
been adjusted, on the basis of preliminary 
hyaluronidase tests, so that 0.2 cc. con- 
tained 3 units as defined above. The 
hyaluronate-horse serum solution was now 
added as in the case of the hyaluronidase 
test described, and the test was completed 
in the same way. The initial dilution of 
serum corresponding to the last tube 
which showed a full clot was considered 
the titer of the serum. If this tube was 
succeeded by one in which there was a 
smaller mucin clot, rather than a flocculent 
precipitate, indicating partial neutraliza- 
tion, the titer was considered to be half 
a 2 fold step higher. 

The Preparation of Sera. The sera 
of newborn infants were prepared from 
blood collected from the umbilical cords 
in the delivery rooms of the Philadelphia 
General Hospital. The sera of older in- 
fants were collected in the wards and out- 
patient department of The Children’s Hos- 
pital of Philadelphia. These infants ranged 
in age from 6 months to 3 years. The 
sera representing the antibody levels in 
normal children were collected at The 
Children’s Hospital of Philadelphia, and 
in local private schools. The sera of young 
adults were collected at the Student 


Health Service of the University of Penn- 
sylvania, and in the Maternity Wards of 
the Philadelphia General Hospital. 


HARRIS, HARRIS: 


For the study of the anti-hyaluronidase 
titer in acute streptococcal disease, blood 
specimens were collected from children 
with scarlet fever at the Philadelphia 
Hospital for Contagious Diseases, during 
the first half-week and during the third 
week of the disease. These patients were 
not treated with sulfonamides. In a num- 
ber of these cases, additional specimens 
were drawn 3 weeks or 4 months later. 

In the case of rheumatic patients the 
blood specimens were drawn at weekly, 
bi-weekly, or monthly intervals, depending 
on the severity of the rheumatic process, in 
correlation with the clinical studies to be 
described below. 

Blood specimens were collected with a 
minimum of sodium citrate as anticoagu- 
lant, in order to allow for the determina- 
tion of the erythrocyte sedimentation rate, 
white blood count, and concentration of 
hemoglobin. The plasma was drawn off 
each blood specimen and frozen as soon 
as the tests above had been completed. 
When a specimen was to be tested, it was 
thawed, cleared by centrifugation of the 
fibrinogen which had precipitated on 
freezing, and diluted for the test. A 
single dilution of 1:8 or 1:16 was made 
of each serum, in comparative estimations 
of anti-hyaluronidase and antibodies to 
other streptococcal antigens. 

The Study of the Patients and the 
Criteria of Activity of the Rheumatic 
Process. The rheumatic patients were 
studied in acute, convalescent and quies- 
cent stages of the disease in the institu- 
tions from which this work is reported. 
The patients were examined at least every 
2 weeks while in the acute or convalescent 
wards and at each visit to the clinics. 
These examinations included the follow- 
ing: symptoms—anorexia, headache, pre- 
cordial, abdominal or arthritic pain, cough, 
dyspnea, and epistaxis; physical signs- 
cardiac rate and rhythm, distance of apex 
beat from the midline, murmurs, with 
distance of transmission of each, and other 
adventitious sounds, palpable thrills and 
friction rubs, hepatic enlargement and 
edema, rashes, subcutaneous nodules and 
chorea. Laboratory examinations included 
the erythrocyte sedimentation rate, white 
blood cell count and hemoglobin concet- 
tration. The vital capacity was usually 
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determined at bi-weekly intervals, and 
electrocardiograms were taken as required. 
The erythrocyte sedimentation rate was 
done by a method described elsewhere.* 
it involved a series of readings of the 
erythrocyte level at 5-minute intervals, 
in order to determine the rate of free fall 
of the corpuscles, and a correction for the 
relative volume of erythrocytes. 

The patients selected for serologic study 
were, of course, only those in whom the 
diagnosis of active rheumatic fever was 
beyond doubt. All the children who are 
referred to in this paper as active rheu- 
matics had active carditis. 
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The amount of hyaluronic acid was 
now kept constant at a level (0.4 mg. 
in 0.2 cc.) which would give an easily 
discernible and substantial clot (half 
that amount barely sufficed to produce 
a small mucin clot) and the concentra- 
tions of enzyme and serum were varied 
simultaneously, in order to ascertain 
the relationship between these two 
reagents. The results of such an ex- 
periment, as seen in Table 2, show 
that an inverse proportion exists be- 
tween the amount of enzyme used, and 
the dilution of serum which suffices 


Taste 1. QuvUANTITATIVE RELATIONS BETWEEN HYALURONIDASE AND HYALURONIC ACID 
: Hyaluronidase Hyaluronic Acid, mq. 
mg./cc. 0.8 0.6 0.4 0.3 0.2 
0.18 1 0 0 0 0 
0.13 1, 0 0 0 0 
0.09 g 1 0 0 0 
0.06 Q 2 + 0 0 
0.04 Q 2 1 0 0 
0.03 2 4 + 0 
0.02 Q Q2 2 1 = 
0 2 2 Q 2 = 
2 = full mucin clot (of native hyaluronic acid) ’ 
1 = smaller clot 
+ = shreds of clot 
0 = amorphous precipitate (of depolymerized hyaluronic acid) 


Results. Quantitative Relations 
among Substrate, Enzyme, and Neu- 
tralizing Antibody. Preliminary ex- 
periments were carried out on the 
quantitative relations of the reagents. 
The relation between concentrations 
of hyaluronidase and hyaluronic acid 
was investigated by allowing various 
quantities of the enzyme to act on 
different amounts of the substrate. 
The results of a typical experiment of 
this sort are shown in Table 1. 

The data in Table 1 show essentially 
a direct proportion between the amount 
of hyaluronic acid present in the tube 
and the amount of hyaluronidase re- 
quired to digest it over the narrow 
range in which this test was practicable. 
Similar results were obtained by Mc- 
Clean in the case of testicular hy- 
aluronidase. 


to neutralize it. The end points thus 
fall in a straight line, inclined at 45°, 
which is characteristic of in vitro im- 
munologic neutralizations. In the rows 
which represent the smallest amounts 
of the enzyme, it is seen that the end 
point of neutralization is indistinct. 
For this reason the amount of hy- 
aluronidase used in the mass serologic 
tests was that corresponding to row C 
in this experiment. 

Reliability of Measurements of Hy- 
aluronidase by the Mucin-Clot Pre- 
vention Test, by Comparison with 
Spreading Potency in the Skin. It was 
mentioned above that of the 3 available 
in. vitro tests for hyaluronidase the 
M.C.P. test was chosen because it was 
more suitable for adaptation to this 
study. It was therefore thought ad- 
visable to confirm the reliability of this 


test. An opportunity to compare the 
M.C.P. test, as done in the work here 
reported, with the spreading test was 
afforded by work done on purification 
and sterilization of streptococcal hyalu- 

ronidase reported elsewhere.* Prepara- 

tions of hyaluronidase which had been 
examined for spreading potency in the 
rabbit’s skin were titrated for hyalu- 
ronidase by the M.C.P. test. Results 
of such tests are given in Table 3. The 
Table shows that the M. C. P. titration 
of hyaluronidase preparations agrees 
well with the titration of the same 
material by actual spreading effect in 
the skin. 


TABLE 2. 
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of hyaluronidase or hyaluronic acid, 
In order to test the specificity of the 
reaction, parallel anti-hyaluronidase 
tests were done versus testicular, pneu. 
mococcal and clostridial hyaluroni- 
dase. Each of the other enzymes was, 
of course, present in the same number 
of units of potency as the streptococcal 
hyaluronidase. 

Table 4 gives the results of such tests, 
These data show that the human sera 
tested did not interfere with the diges. 
tion of hyaluronic acid by clostridial 
or testicular hyaluronidase. Some of 
these sera did neutralize pneumococcal 
hyaluronidase, but in a much lower 


QUANTITATIVE RELATIONS BETWEEN STREPTOCOCCAL HYALURONIDASE AND Its 
NEUTRALIZING ANTIBODY 


Dilution of Serum 5507 


Hyaluronidase 


1:64 1:128 1:256 
mg./ce. 
A 0.5 2 2 0 
B 0.25 2 2 1 
C 0.125 Q 2 Q 
D 0.063 2 2 2 
E 0.031 2 2 2 
F 0.016 2 2 2 


smaller clot 
shreds of clot 


The Serologic Specificity of the Neu- 
tralizing Antibodies to Streptococcal 
Hyaluronidase in Sera of Human Sub- 
jects. In initial exploratory work a 
miscellaneous group of sera from ap- 
parently normal subjects was tested for 
the presence and concentration of neu- 
tralizing substances for streptococcal 
hyaluronidase (anti-hyaluronidase). It 
was found that measurable amounts of 
such neutralizing substances were pres- 
ent in almost every serum tested, in 
titers varying over a wide range. The 
same observation has since then been 
reported by others,” as noted above. 

These data did not indicate whether 
we were observing the effect of a 
specific neutralizing antibody or of 
some constituent of serum which might 
interfere with the biochemical action 


full mucin clot (of native hyaluronic acid) 


1:512 1:1024 1:2043 1:4096 1:3192 


0 0 0 0 0 0 
0 0 0 0 0 0 
1 0 0 0 0 0 
2 1 Si 0 0 0 
2 2 1 1 
9 2 9 0 


amorphous precipitate (of depolymerized hyaluronic acid) 


range of titers than in the case of the 
streptococcal enzyme. There was, 
moreover, no correlation between anti- 
pneumococcal and __anti-streptococcal 
titers. 

Recent studies in collaboration with 
Dr. Dan H. Moore indicate that the 
neutralizing antibody to streptococcal 
hyaluronidase is in the gamma globv- 
lin fraction of electrophoretically sepa- 
rated serum. 

The Titer of Antibodies to Strepto- 
coccal Hyaluronidase in Normal In- 
dividuals of Various Age-Groups. As 
a preliminary to the study of these 
antibodies in streptococcal and rhev- 
matic infection it was necessary to 
study the titers found in the presumably 
normal population. These determina- 
tions included those on sera of % 
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neonatal infants, 118 older infants (6 
months to 3 years of age), 185 children 
(4 years to 15 years of age) and 185 
young adults. 

The results of these determinations 
are shown in a percentage-frequency 
chart in Fig. 1. It can be seen in the 
Figure that antibodies to streptococcal 
hyaluronidase were found among all 
age-groups. Among the infants most 
sera were found to contain no meas- 
urable amount of neutralizing anti- 
body to streptococcal hyaluronidase. 


TABLE 3. 


reflected completely the pattern of their 
mothers, who were included among the 
young adults. 

Antibodies to Streptococcal Hyalu- 
ronidase in Scarlet Fever. In order to 
observe the effect of acute infection 
by the hemolytic streptococcus on the 
titer of this antibody, sera were ob- 
tained from children with acute scarlet 
fever (within the first 5 days after the 
onset of symptoms) and at the end of 
the 3rd week of the disease. Of the 
130 such pairs of sera collected, 34 


COMPARISON “OF THE Mucin-CLot-PREVENTION TrEsT FOR HYALURONIDASE WITH 


SPREADING PoTENCY 


Assay of Hyaluronidase In Vivo and In Vitro 


Spreading 
potency, ' 
effective Mg./cc. of enzyme preparation 
dose 0.25 0.125 . 06 .03 .015 .008 . 004 
mg. 
CS 119 Original . 006 0 0 0 > 1 2 2 
CS 119 partially purified .003 0 0 0 0 0 1 2 
CS 119 partially purified, 
irradiated . 006 0 0 0 0 1 2 2 
CS 119 partially purified, 
glass-filtered .012 0 0 0 1 2 2 2 
CS 119 partially purified, 
Seitz-filtered .048 0 1 2 2 2 2 2 


2 


smaller clot 
shreds of clot 


0 


The antibody titers of the remaining 
infants were low and the majority fell 
in the range between 8 and 16. The 
sera Of children of slightly older age 
showed more antibody to streptococcal 
hyaluronidase. There were fewer sera 
with no measurable antibody. The 
range of titers was distinctly wider, 
the greatest aggregation of titers ap- 
pearing between 8 and 128. The sera 
of young adults were grouped about a 
mean titer of 32, with 65% falling be- 
tween 16 and 64. Neonatal infants 


full mucin clot (of native hyaluronic acid) 


amorphous precipitate (of depolymerized hyaluronic acid) 


were followed by a third specimen 
which was obtained either 3 weeks or 
4 months after recovery from the acute 
illness. The percentage - frequency 
charts of titers found in the same chil- 
dren at the onset of scarlet fever and 3 
weeks thereafter are shown in Fig. 2. 
These charts show that the titers are 
generally higher as a result of the 
streptococcal infection. The mean anti- 
hyaluronidase titer found during the 
3rd week of the disease was 73, in com- 
parison with the geometric mean titer* 


*The geometric mean titer is obtained by noting the logarithms of the individual titers to the 
2 (since the dilutions are made in 2-fold steps). The average of these logarithms is then 


computed, and the antilogarithm of this average is the geometric mean. 


This procedure is 


necessary because the conventional dilutions of sera in such tests result in a geometric series 


of d 
uman groups. 


ecreasing concentrations, and because of the characteristic distribution of antibody titers in 
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t 20 which had been found at the onset 
ot the disease Of the individual pairs 
tested, 45 showed no significant in 
crease in titer, 22 a 2-fold rise. and 


a 4-fold or 
Anti-hvaluronidase titers were ob 
served 6 weeks atte of the 
scarlet fever in 15 


When these were compared 


creater rise. 


the OLLS€ t 


acute episode of 
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found that in somewhat more than half. 
t} 


he titer had not changed significantly, 
from the time of clinical convalescence 
to 3 weeks thereafter Most of the 
thers showed a slight increase in titer. 
The mean titer of this group was 120. 
Ot the patients whose serum speci- 
iens Were obtained 4 months after 
cu scarlet fever SS‘ showed anti- 
hyaluronidase titers which were at least 


as high as at the height of the disease 
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yalu e Tite Leute 

Quiescent R tic Feve Neu 

tralizing intibodiec to streptococcal hv 
tluronidase were measured in the sera 
of 135 patients with quiescent rheu 
matic disease The range of titers 
found. from less than S to 256, was 
similar to that found in the normal 
children of compat ible au ind the 
veometric inean titer Was 22 

Among LOO children with active rheu 

Ve 

( 

6 

matic carditis the anti-hvaluronidas 
titers were tound to be much high 
The range of titers, except for 3 value 
of 32, was from 128 to 4096, with 
seometric mean titer of 580. The 
distributions are shown in Fig. 2. T] 


Figure shows also that the anti-hya! 


ronidase titers in acute rheumatic fe\ 


were hicher than thos« followit 
scarlet fever. 
Anti - Str - Hialuror 
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Kluctuations an the Se- 
Rheumatic Process \}- 
ull the patients in the acute rheu- 


» were tollowed tor consider- 


ble periods of time. Among patients 
howed continued activity of the 


mati rocess of constant or’ ful- 


itin everity, the anti-hyaluroni- 
e tit remained elevated. The 
t f patients studied were ob 


I 
ed during a single episode of the 
h a decline in the acuity of 
O qulescence, In these 
itient t was found that the anti 


ly dase titer did not decline with 


FEVER IS] 


the clinical severity of the disease, but 
remained in the same range for a con- 
siderable period of time after the rheu- 
matic infection had become quiescent. 
The fall in concentration of these anti- 
of these 


months thereafter. 


bodies was noted in many 
patients some 

Finally, some of the patients showed 
a polycyclic course, so that it was pos 
sible to observe the correlation in a 
given patient between the clinical ac 
tivity of the rheumatic disease and the 
serum titer of anti-hyaluronidase. 

In the case of patients whose rheu- 


matic process had been quiescent for 


frequency distribution, in percentage, of streptococcal anti-hyaluronidase titers in 
I 


of various age-groups 


i¢ percentages ire 


given by the small numbers at the 
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some time, so that the anti-hyaluroni- 
dase titer had declined from the orig- 
inal elevated value, the titer of this 
antibody rose again at the time of the 
rheumatic recrudescence. Smaller fluc- 
tuations of the activity of the rheumatic 
proce SS Ol rheumatic recrudescences 
not separated by considerable intervals 
of time, however, were not accompa- 
nied by definite changes in antj-hy- 
Clinical details of 
the study of variations in rheumatic 


aluronidase titer. 


ictivity in correlation with the anti- 
hyaluronidase titer will be presented 
elsewhere 

Discussion. The Mucin-Clot Pre- 
ent Test as an In Vitro Measure of 
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was stated above 


H yaluronidase \s 
the choice of the M.C.P. test for this 
work was made on the basis of adapta 
bility to serologic analysis. Because of 
this. and because the precise chemical 
basis of the mucin clot reaction is not 
understood, it was advisable to test 
the reliability of this reaction In all 
work on the measurement of hvaluroni 
dase 7) tro, the spre iding potency in 
the skin has been used as the standard 
of comparison, since the latter affords 
a direct observation of the biologic 
phenomenon involved. The titration 
ot spreading factor cannot be made in 


steps smaller than 2-fold. and within 


Fig. 2.—The frequency distribution, in percentage, of streptococcal anti-hyaluronidase tite: 


streptococcal infection and rheumatic fever 
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RELATION OF HEMOLY TI 
this limitation excellent agreement was 
found in this study between spreading 
potency and the M.C.P. measure of 


hyaluronidase in various preparations 
ucidental to purification and steriliza- 
tion of the enzyme. 
Phe @ ence of Neutralizing Anti- 
eptococceal Huyaluronidase 
\ al Population. This finding 
interest with regard to the produc- 
tion of hyaluronidase by hemolytic 
with regard to the 
( pick miology of this organism. 
Freshly isolated group A 
hemolytic streptococci have been ex- 


stre ptococcl ind 


strains of 


imined by several authors for produc- 
Ot sev- 


eral strains tested, detectable amounts 


tion of hvaluronidase in vitro. 


f this enzyme were found only in 
by Hobby, ef al.” 
found that only one addi- 

type 22. of a total of 308 
hemolytic 


strains of type 
Crowley 

tional type 
isolations ot streptococci. 
produced demonstrable hyaluronidase 
n culture. The finding of neutralizing 
intibodies to streptococcal hyaluroni- 


in almost all the tested sera de- 


ved from the presumably normal 
opulation past infancy must mean, 
owever, as Friou and Wenner* have 


inted out, that the enzyme is in fact 


roduced bv all or 


almost all strains 
group A hemolytic streptococci, but 
en in such small quantities as to be 
etectabl indirectly, by 
{ the relatively large amounts of anti- 


dy to which minute amounts of the 


only means 


zyme give rise. The circumstance 
hich makes possible such detection is 
broad reactivity of streptococcal 


iluronidase within group A. 
The othe 
read occurrence of anti-streptococcal- 


implication of the wide- 
iluronidase in normal sera is also of 
idemiologic interest, since this wide 
urrence of the antibodies points to 
ubiquitous character of the hemo- 
streptococcus as an invader of the 
lan upper respiratory tract, whether 
ot acute infection is present. 
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It is of some interest to compare the 
antibody titers to streptococcal and 
pneumococcal hyaluronidase. The lat- 
ter antibody is met with such frequency 
that there can be little doubt that, as 
in the case of group A hemolytic strep- 
tococci, the enzyme is broadly reactive 
and is produced by the great majority 
of strains. The striking difference in 
neutralizing titers against 
enzymes of these two sources implies 


range of 


that although both streptococci and 
pneumococci are found in the normal 
and inflamed human throat, the strep- 
tococcus must be much more prevalent 
and effective as an invader of the hu- 
man host. 

The fact that no neutralizing effect 
could be found to testicular or clostri- 
dial hyaluronidase indicates that the 
anti-hyaluronidase effects measured in- 
volved neutralization anti- 
bodies, rather than non-specific inter- 
ference by 


true 


v some constituent of serum 
with the enzymatic activity of hyalu- 
ronidase. 

The 
streptococcal hyaluronidase in the 
population at large, and the rising range 
of titers with increasing age is, then, 
explained on the basis of 2 facts: broad 


occurrence of antibodies to 


reactivity of streptococcal hyaluroni- 
dase within the group of human patho- 
gens, and the prevalence of contact 
between the streptococcus and the hu- 
man host. A similar explanation was 
given for the widespread occurrence of 
of complement-fixing antibodies to so- 
matic fractions of the hemolytic strep- 
tococcus, described elsewhere.* 

The of titers in the normal 
children, and in acute streptococcal in- 
fection, is less uniform in the case of 
anti-hyaluronidase than in the case of 
antibodies to those fractions. This may 
well be due to the fact that the per- 
centage content of each somatic frac- 
tion probably varies only slightly among 
strains of hemolytic streptococci, 
whereas the rate of production of the 


range 
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enzyme may well vary over a range of 
several orders of magnitude. Thus the 
antigenic stimulus of the latter case 
may vary quite widely, with corre- 
sponding variations in the resulting 
titer of antibody. The same considet 
ation would apply to the “booster” ef- 
tect of subclinical contacts with the 
hemolytic streptococcus, which is re 
sponsible for the sustained elevation 
of anti-hyaluronidase titers after acute 
streptococcal or rheumatic infection. 

The of Klevated Anti- 
Hy nidase Tite n Acute Rheu- 

Feve The data presented here 
show unequivocally that the strepto 
coccal anti-hyaluronidase titer is ele- 
vated in acute rheumatic fever. On 
comparing the titers found in acute 
and quiescent rheumatic fever, it was 
found that 84° of the values found in 
the acute group were 354 or more, and 
thus were higher than any found 
among the quiescent rheumatics. The 
ceometric mean titers were 580 and 
32, respectively. The anti-hyaluroni- 
dase level referred to, 384, was also 
higher than 98° of the presumably 
normal controls, whose geometric mean 
titer was 36. The data given certainly 
point to an extensive contact with the 
hemolytic streptococcus in the recent 
history of a patient with acute rheu- 
matic fever, which is in agreement with 
almost all of the serologic work which 
has been done on this problem. 

The comparison of the anti-hvalu- 
ronidase titers of acute rheumatic sub- 
jects with those of a group of convales- 
cents from a frank streptococcal in 
fection, scarlet fever. is. however. of 
some interest, for it is seen that the 
mean titer in active rheumatic fever is 
S times as high as it is following scar- 
let fevei 


ences in the distribution of individual 


with corresponding differ- 


titers. The possibility was entertained 
that this difference might be due to a 


factor of time, inasmuch as_ patients 
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with acute rheumatic fever are in gen 
eral seen for the first time a few weeks 
after the onset of any preceding strep- 
Although 3 weeks 


is generally considered an adequat 


tococcal infection 


period for the attainment of maximal 
antibody response in acute infection, a 
longer effective period of antigenic 
stimulation in the case cf streptococcal 
hvaluronidase would be consistent with 
the fact that the hemolytic strepto- 
coccus produces little hyaluronidase 


n comparison with other metabolic 


products; so much so that direct search 
for the enzyme in culture media led to 
the impression that only a few strains of 
the organism produce the enzyme. 
This is in contradistinction to the 
hemolysin, which is readily found in 
streptococcal culture filtrates 

In order to examine the validity of 
such an explanation, sera were collected 
from as many of the convalescents of 
scarlet fever as possible, after an addi 
tional interval of 3 weeks \ com 
parison of anti-hyaluronidase titers at 
this time. 6 weeks after the onset of 
the illness. with those taken at the 
time of convalescence showed that 
some of these children, slightly less 
than half, had higher titers at the 6tl 
week than at the third. The mear 
antibody titer of these 6th-week speci 
mens was 120 which, although highs 
than the mean of 73 in the 3rd week 
was approximately one-fifth the meat 
titer found in acute rheumatic feve 
In the 5th month after the onset « 
scarlet fever the mean anti-hvaluro1 
dase titer had returned to the val 
which obtained in the 3rd week. 

It is thus quite unlikely that the fa 
tor of time accounts for the differen 
between anti-hvaluronidase _ titers 
convalescents from streptococcal inf 
tion and patients with acute rheumat 
fever. Since no chemotherapy w 
given to the patients with scarlet fe 
it was not necessary to consider suc! 


factor as a possible cause of the lov 
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range of titers in the convalescents from 
scarlet fever in comparison with the 
acute rheumatic group. Since work 
now in progress indicates that antibody 
levels to the other streptococcal anti- 
gens under investigation in these lab- 
oratories Go not show such marked dif- 
ferences between the convalescents 
from scarlet fever and the acute rheu- 
matics, this work raises the possibility 
that hyaluronidase, or strains or vari- 
ants of streptococci producing unusual 
amounts of hyaluronidase, may be re- 
lated in some way to the pathogenesis 
of rheumatic fever. The necessarily in- 
direct method of investigating such a 
relationship—that of measuring anti- 
bodies to hyaluronidase rather than the 
enzyme itself—-may represent a limita- 
tion in demonstrating an entirely clear- 
cut distinction with respect to hyalu- 
ronidase between patients with rheu- 
matic fever and those with  strepto- 
coccal infection. On the basis of the 
results reported it is impossible to say 
whether there exists a special relation 
1 streptococcal hyaluronidase to rheu- 
natic fever. Such a relation is, how- 
ver, a possibility which cannot be ex- 
luded in the face of these data. 
Diagnostic Appl cations of the Stre p- 
cocca {nt -Hyaluronidase Test. 
\side from considerations of a pos- 
ble role of anti-hyaluronidase in the 
ithogenesis of rheumatic fever, the 
uestion arises of its usefulness in the 
iboratory diagnosis of rheumatic fever. 
his test suffers the same shortcoming 
this regard as do other tests for anti- 
dies to streptococcal antigens: the 
ct that not all titers found in acute 
eumatic fever fall out of the entire 
ige of titers found in the presum- 
lv normal population. However, two 
ects of this neutralization test  re- 
in to be explored. First, the sensi- 
ty of the anti-hyaluronidase test as 
ipared with tests for antibodies to 
er streptococcal antigens, in cor- 


relation with variations in clinical 
phase of the disease and, second, the 
possibility that simultaneous perform- 
ance of the anti-hyaluronidase test and 
one of these other tests may yield more 
striking differences between normal 
sub,ects and patients with active rheu- 
matic fever than any one test alone. 
These questions are now under inves- 
tigation, the results of which will be 
reported elsewhere. 


Summary. The mucin-clot  preven- 
tion test for the measurement of hyalu- 
ronidase in vitro has been applied to 
the measurement of neutralizing anti- 
bodies to streptococcal hyaluronidase 
in serum. The reliability of this test 
has been confirmed by comparison with 
spreading potency of the hyaluronidase 
in the skin, and the specificity of the 
test for enzyme of streptococcal origin 
has been confirmed by comparative 
tests with pneumococcal, clostridial and 
testicular hyaluronidase. 

Streptococcal anti-hyaluronidase has 
been found in the sera of presumably 
normal human beings: at mean titers of 
16: in neonatal infants, less than 8 in 
infants, 36 in children, and 30 in young 
adults. 

In a typical acute streptococcal in- 
fection, scarlet fever, the mean anti- 
hyaluronidase titer in 130 individuals 
was found to be 73 at the third week 
after the onset of the illness, in com- 
parison with 20 during the first few 
days. In some children the titer con- 
tinued to rise after the 3rd week. 

In patients with quiescent rheumatic 
fever the findings were comparable to 
those in normal children. In 100 pa- 
tients with acute rheumatic fever, how- 
ever, the geometric mean titer was 580, 
84°% of the individual titers being 
higher than the entire range found 
among quiescent rheumatics. 

The possible implications of these 
findings are discussed in terms of the 
epidemiology of streptococcal disease 
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and the serologic diagnosis o 


rheumatic teve 


f acute streptococcal hvaluronidase in sera of 


patients with rheumatic fever was sig- 


nificantly higher than the mean tite1 
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ALLERGIC CARDIOVASCULAR DISEASE, WITH REPORT OF TWO 
CASES OF PERIARTERITIS NODOSA 


By Mitton Heyrmancik, M.D. 
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Ml t 1) irtments of Medicine 


Tre concept of a single basic path- 
ologic process producing a variety of 
syndromes has increasingly occupied 
medical thought since Philippe Ricord?’ 
corresponded with the Union Medicale 
on syphilis Ricord recognized that 
the reaction of a tissue to a specific 
may varv widely and_ believed 
that functional impairment is more de- 
pendent on the organ involved and 
magnitude of the involvement than on 
The 


variability ot 


the agent producing the damage. 
irst of these concepts, 


tissue response to a specific injurious 
elucidated by the 


tudies of Opie" and of Rich®2 in their 


gent, was greatly 
vestigations of allergic inflammations 
» determine local tissue injury and re- 
tion. 

It has become equally well estab- 
shed that 


in cause the same type of tissue re- 


different injurious agents 
tion. Widespread vascular lesions 


ive in recent vears been noted as 


rominent features of such diseases of 
bscure etiology as periarteritis no- 
disseminated 
pus erythematosus, thrombo-angiitis 


ssa, rheumatic fever, 


literans, and diffuse scleroderma. 
e fibrinoid degeneration occurring 
each has suggested a common basic 
tor in etiology (Banks*, Klemperer, 
Pollack, and Baehr!7). Since this alter- 
mn of connective tissue appears iden- 
tical to that 


the Arthus phenomenon, in drug 


seen in serum sickness. 
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sensitivity, and in experimental pro- 
tein hypersensitivity, there has been 
much discussion as to whether the 
supposed common factor is one of 
allergy. Baehr and Pollack? in a crit- 
ical analysis point out that since fibri- 
noid degeneration represents only a 
diffuse injury of unknown nature, it 
cannot be used as evidence that the 
reaction in all cases is one of hyper- 
sensitivity. Klemperer!® likewise has 
warned against use of the argument 
that a related pathogenesis is indicated 
by the morphological similarity of 
lesions, which was excellently demon- 
strated in a recent study by Bergstand.4 

Periarteritis nodosa is the disease of 
this group in which the evidences of 
an allergic antecedent have been best 
demonstrated. Since first suggested by 
Gruber!! in 1923, the appearance of 
allergic manifestations in many periar- 
teritis nodosa victims and the presence 
the have 
favored the probability of hypersensi- 
tivity in its pathogenesis. Although 
eosinophilia was recorded in only 19% 
of 101 cases collected by Harris, Lynch, 
and O’Hare!4, it is frequently transient 
and may be missed unless many blood 
made. Bronchial 
asthma was noted in 18% of 300 cases 


of eosinophils in lesions 


examinations are 
of periarteritis nodosa analyzed by Wil- 
Alexander27.. other 
atopic disorders like vasomotor rhin- 


son and 


itis and urticaria were included, the 
(187 ) 


incidence of atopy in this disease was 


Additional evidence 


increased to 25%. 
was provided by the observations of 
Rich?***, who found lesions of periar- 
teritis nodosa in autopsies of patients 
who shortly before death had become 
sensitized to serum, to sulfonamides, 
and to iodine. Rich and Gregory” 
were able experimentally to produce 
typical lesions in rabbits by injections 
of sterile horse serum. However, Als- 
ton, Cheng, and Short! failed to dupli- 
cate these lesions in their rabbits, using 
a similar procedure. 

As emphasized by Harkavy'*, peri- 
arteritis nodosa seems to represent an 
advanced phase of hyperergic vascular 
disease. The nature of the sensitizing 
allergen is of therapeutic importance. 
because desensitization to the antigen 
or its removal would appear a_ possible 
method to halt the process. Although 
drugs and sera have been shown 
capable of producing periarteritis no- 
dosa, in the majority of cases no such 
factor can be determined. Reimann. 
Price, and Herbut?’ suggested hyper- 
sensitivity to the trichina antigen as 
the basis of development of lesions in 
2 cases occurring in trichinosis. Con- 
tratto’ believed one of his cases to be 
the result of allergic re sponse to active 
glandular tuberculosis. Bacteria are 
considered the most frequent sensitiz- 
ing agent, and periarteritis nodosa has 
been observed to follow infections with 
various bacteria, particularly hemo- 
lytic streptococci. In such cases Miller 
and Daley'® believe it is rational to 
employ antibiotics to eliminate the 
causative agent and perhaps produce 
a cure. 

The disease has been regarded as 
usually fatal, but this view may well 
be due to the fact that most cases 
have been recognized at necropsy and 
that cases diagnosed during life are 


usually  far-advanced. 


ISS HEJTMANCIK, SCHOFIELD, 


Recovery or 
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unusually long remission after diag- 
nosis by biopsy has been occasionally 
reported (Carlin Hicks*, Con- 
tratto?. Goodman!’ ). There has been 
one apparent cure with sulfapyridine 
(Goldman, Dickens, and Schenken ) 

The clinical manifestations of periar- 
teritis nodosa depend upon the tissues 
embarrassed by the vascular reaction. 
Since the lesions occur in crops and 
occasionally involve only 1 or 2  sys- 
tems, there may be much variation in 
the symptoms signs. In LS7S 
Mever'> established the diagnostic 
triad of chlorotic marasmus, polymy- 
ositis and polyneuritis, and gastrointes- 
tinal symptoms. Glomerulonephritis 
was later added by Brinkmann®, and 
cerebral and cutaneous involvement by 
Harbitz'*. Familiarity with the usual 
manifestations as described in exten- 
sive analyses and a high index of sus- 
picion have led to more frequent diag- 
noses during life. Evidences of a wide- 
spread system involvement not ex 
plainable by a single, more common, 
disease, or an atypical course of a 
suspected common condition may lead 
to consideration of the presence of 
periarteritis nodosa. If allergic mani 
festations are also present, the likeli 
hood of the condition is increased 
Palpable nodules along the arteries ar 
extremely significant, but occur in 
minority of cases. A positive diagnosi 
during life can be suspected by _ th 
clinical course, but can be made wit! 
certainty only by the microscopic exa 
amination of diseased tissue. A biops\ 
mav be taken of affected muscle o 
skin, or of palpable nodules along th 
course of the vessels. Occasionally 
diagnosis may be made in unsuspecté 
cases by examination of tissues ré 
moved at operation when a_surgic 
condition is simulated. 

The morphology of periarteritis n 
dosa is a disseminated focal pana 
teritis, which may be spotty in its d 
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tribution. The functional pathology is 
that of multiple, rapidly developing 
occlusions of small arteries to produce 
widespread miliary infarcts. Periarter- 
itis nodosa is a disease of small mus- 
cular arteries, and characteristically 
spares the large elastic arteries and the 
arterioles. The process involves all 
coats of the vessels, but begins with 
. coagulation necrosis of the muscular 
media. The initial medial degenera- 
tion is followed by a thrombosis and 
neutrophilic leukocytic congregation. 
Vhere then develops a subacute granu- 
lomatous inflammation, sometimes with 
numerous eosinophilic leukocytes 
imong the lymphocytes, neutrophils, 
and histiocytes. The last stage in the 
primary lesion is a chronic productive 
inflammatory reaction with eventual 
canalization of some of the vessels. The 
changes in the surrounding tissues sup- 
plied by these vessels are successively 
albuminous degeneration, coagulation 
necrosis, and eventual replacement 
fibrosis. Multiple aneurysms are pres- 
ent in about 10% of the cases. 

The following 2 cases, recen'ly stud- 
ied at our School of Medicine, are re- 
orted because they presented definite 
linical evidence of hypersensitivity. 

Case Reports. Case 1. M.D., a 63 vear 
ld white housewife, was admitted to John 

ily Hospital on November 19, 1946, com- 
laining of intermittent darting pains in hei 
inds, feet, and back for 7 weeks. Thx 
tins had been accompanied by soreness of 

r tongue, and since they began, she had 
st about 30 pounds in weight. There had 

en several episodes of fever to 1O2°F. 
ch lasting several davs. Her past history 
vealed good health until 1940, when she 

veloped occasional episodes of right upper 
dominal pain. In 1941 for the first time 
began having frequent attacks of wheez- 
hortness of breath. The attacks 

lvspnea occurred at all times of the vear. 


ind S 


! for several months had been accom- 
lied by svmptoms of hay fever. For sev- 
| vears she had been on a self-imposed 

of toast, butter, and milk. Sensitivity 
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tests done 6 months prior to admission wer 
positive tor cottee, lemon, potato, and teath- 
ers. There was no previous personal or 
familial history of allergy. 

Examination revealed chronically ill 
middle-aged female who appeared mentally 
dull. There was brownish pigmentation of 
the dorsal surfaces of the hands and elbows. 
The blood pressure was 148) 76, pulse 90, 
temperature 
mucous membranes were pale, and the tongue 


Conjunctivae and 


was atrophic with redness at the margins 
The fundi showed some increase in_ tortu- 
ousity of the arteries but no nodularity. 
The heart was moderately enlarged to the 
left with soft svstolic murmurs heard in the 
aortic and mitral areas. The lungs were clear, 
and abdomen negative. Arteries showed in- 
creased thickness, but no nodes or areas of 
tenderness. There was a moderate general- 
ized atrophy of the musculature. Mild ten- 
derness in the muscles and along the nerve 
trunks was noted. There was absence of the 
right biceps and left patellar reflexes, the 
remainder of the deep reflexes being hypoac- 
tive. No pathological reflexes were demonstra- 
ble. There was marked impairment of all 
forms of sensation in the extremities. 

The red count was 2.47 million with 8.8 
gm. of hemoglobin. The white count was 18,- 
700, with 68% neutrovhils. 15% eosinophils 
6% lymphocytes, and 11% monocytes. All 
subsequent counts showed 20 to 35% eosino 
phils. Urinalysis showed a maximum concen- 
tration of 1.018, trace of albumin, 5 to 10 red 
cells and 1 to 3 white cells per high power 
field. Occasional hyaline and coarsely granu- 
lar casts were seen. Red cells were a con- 
stant feature of all urinalyses. Blood Kahn 
and Kolmer were negative. Stool examina- 
tions, routine agglutinations. and blood cul 
tures were negative. Gastric analvsis showed 
free hydrochloric acid. Non-protein nitrogen 
on admission was 47 mg., later rising to 78. 
Serum calcium was 9.2 mg., phosphorus 3.3 
me. and alkaline phosphatase 3.9 Bodansky 
units. Serum proteins were 6.8 total, 
with 4.9 gm. albumin and 2.7 gm. globulin. 
Lumbar puncture showed pressure of 120 
mim., with normal spinal fluid. Electrocardio- 
gram revealed a right bundle branch block 
of the Wilson (S,) type. A_ teleoroentgeno- 
gram of the chest showed marked enlarge- 
ment of the transverse diameter of the heart 
and aortic arch. Lung fields demonstrated 
diffuse clouding, with mottled shadows and 
beading along the bronchovascular pattern. 
A deltoid muscle biopsy was diagnostic of 
periarteritis nodosa. 
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The patient ran a downhill course, with 
creasing stupor ind remittent temperature. 
Urine output was about 500 c« per day. She 
became anuric immediately after being given 
Diodrast intravenously for pyelography on 
her 10th hospital day. A skin test prior to the 
njection had been negative During the 
next 3 days she passed a total of only LS ce 
of urine. She expired in uremia on her 13th 


day of hospitalization, during an attempted 


decapsulation of the right kidney 
POSTMORTEM EXAMINATION: The pertinent 

gross necropsy findings wert 1. Multiple 

small hemorrhages over the anterior abdom 


inal wall and flexor surfaces of the extrem- 


Case 2. A.M., a 38 vear old colored farmer, 
entered John Sealy Hospital on August 17 
1946, because of marked respiratory distress 
His illness began 5 weeks prior to admission, 
with dyspnea on exertion. Chis was followed 
2 weeks later by intermittent episodes of pre 
cordial pain, each lasting from several min- 
utes to 2 hours. A progressive dependent ede- 
ma then began, and 5 days before admission 
there developed a massive anasarca. Since 
the age of 28 there had been rar episodes of 
mild joint pains involving the ankles and 
knees, not accompanied by redness Or swell 
ing. In June, 1946, there had been noted an 


acute dermatitis involving the nos« and malar 


ities. 2. Dilated and hype rtrophie d heart 130 regions, which disappe ared in a few days to 
om with yellowish nodular lesions along leave areas of increased pigmentation 
3 
73 
Fac ee 1. Small branch of pulmonary artery. Note the marked narrowing of the lumen, inflan 
ction in all coats of the vessel, and periarterial infiltration of polymorphonuclears and eosinophils 
the smaller arteries of the epicardium. 3 On examination this hyposthenic colore 


Scattered yellow miliary lesions of the he- 
pati portal triads and gall bladder serosa, 
ind in the pancreas. 4. Swollen pale kidneys 
R. 250 om., L. 200 gm.), with many sub- 
capsular and intraparenchymal dark-red and 
reddish-vellow miliary lesions. 5. Small no- 
dul 
of the skeletal musculature. 6. Minute yellow 
areas scattered throughout the cortex, white 


ir vellowish areas along the small arteries 


matte ind subcortical ganglion masses of 
the brain. Microscopically the small yel- 
lowish areas in the various organs all were 
t necrotizing panarteritis in varying degrees 
of evolution (Figs. 1 and 2 


male was markedly dyspneic, with marke 
edema involving the extremities, genitalia 
and trunk. The blood pressure was 170/90 
temperature 102°F., and pulse 120. A para 
doxical pulse Was present. Both malar emi 
nences and bridge of the nose showed irregt 
lar brownish discoloration without atrophy 
There was marked distention of the nec 
veins, and moist rales were heard over bot 
lung fields posteriorly. The heart was mar} 
edly, enlarged, and sounds were distant 
pericardial friction rub was heard soon aft 
admission. Neurological examination w 
negative. 


is 
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The red count was 3.2 million with hemo- 
globin 64%. The white cell count was 16,- 
100, and differential showed 91% segment- 
ers, 4% stabs, and 5% lymphocytes. Urinaly- 
sis revealed maximum specific gravity of 
1.017 and tour-plus albumin. There were 50 
red cells and 30 white cells per high power 
field. Non-protein nitrogen was 72 mg. per 
LOO cx blood cholesterol, 186 me. The sedi- 
Wintrobe ) was 25 mm./hr. 
Phe blood Kahn was positive, and Kolimer anti 
complementary. Fluoroscopy showed the pres- 


mentation rate 


ence of a pericardial effusion, and 250 cc. of 
blood-tinged fluid was withdrawn from. the 
pericardium. The specific gravity of the fluid 
was 1.020, cultures being negative. It con- 
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of dyspnea and anasarca after he discontin- 
ued his digitalis. Blood pressure Was ISS’ 108, 
and there was marked generalized edema. 
Cardiac enlargement was marked, and there 
were frequent moist rales at the lung bases. 
The red count had fallen to 1.95 million with 
hemoglobin 29%. The white cells numbered 
8.700 per c.mm and the differential count 
showed 6% eosinophils. Urinalyses were the 
same as previously, Non-protein nitrogen 
was 62 mg. The plasma proteins were 6.2 
gm., with albumin 2.6 gm., and globulin 3.6 
gm. Electrocardiogram showed little chang 
Despite redigitalization, the patient oradualls 
became worse. On November 13° there de 
veloped many urticarial wheals over the skin 


kic. 2. Case 1. Longitudinal section of a small artery in the kidney. The changes in the vessel wall have 
used a localized weakness to form a small aneurysm There is a thrombus in the aneurysm with scattered 
flammatory cells. 

Fic. 3. Case 2. Small branch of coronary artery. The process is of longer duration, and fibroblastic pro- 


feration has replaced some ot the acute inflammat 


ined 6,850 white cells per c.mm., with a 
ifferential count of 94% polymorphonucle- 
s and 6% lymphocytes. Electrocardiogram 
resented low complexes throughout, and 
gative T in Leads I, II], and IVF. A muscle 
opsy was taken from the deltoid, and 
owed moderate endothelial hyperplasia of 
all arteries and some increase in sarcolem- 

nuclei. Following digitalization, low so- 
im diet, and diuretics, there was much im- 


vement, and patient was discharged on 
tober 1 

nd Admission (18 days later): The pa- 
it was readmitted because of recurrence 


wy reaction seen in Fig 


of the trunk with intense itching, and these 
persisted 5 days. The patient subsequently 
developed increasing cardiac failure and ex- 
pired on the 42d day of hospitalization. 
PostMORTEM EXAMINATION: The perti- 
nent gross findings at necropsy were: 
Macular pigmentation of both malar emi- 
nences. 2. Moderate edema of external geni- 
talia aad lower extremities, with 1000 cc. of 
clear, vellow fluid in the abdominal cavity. 
3. Obliteration of pleural and pericardial 
cavities by thick, fibrous adhesions. 4. Heart 
and pericardium weighing 680 gm., with pe- 
techial hemorrhages throughout the epicar- 


¢ 
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dium. 5. Kidneys (210 gm. each) showing 
numerous miliary red and vellow areas in the 
cortex. and medulla. Microscopic examina- 
tion demonstrated a conspicuous nodular pan- 
irteritis of the small arteries of the heart (Fig 
) Che myocardial stroma Was edematous, 
ind in the region of the diseased vessels was 
infiltrated with groups of polyvmorphonu ke 

ars and eosinophils. In some areas proliferat- 
ing fibroblasts could be seen Phe lungs 
showed moderate venous congestion, and the 
septa were thickened and infiltrated in sev- 
eral areas with eosinophilic leukocytes. Some 
of the small arteries in the lungs showed in- 


Hammation of all their coats and thrombo 


sis. Kidnevs showed hvyalinization of many 


slomeruli, foci of chronic inflammatory cells 


ind re place ment fibrosis. 


Discussion. The first patient pre- 
sents most of the clinical manifesta- 
tions typically seen in periarteritis no- 
dosa. Allergic phenomena were promi- 
nent, as evidenced by the episodes of 
bronchial asthma and hayfever, and a 
constant eosinophilia of 15 to 35%. The 
fever, anemia, weight loss, and weak- 
ness were conspicuous but non-specific 
signs. Widespread system involvement 
was indicated by the polyneuritis, myo- 
sitis, nephritis, abnormal cardiac find- 
ings, and mental changes. The radio- 
logical manifestations in the lungs such 
as seen in this patient are similar to 
those seen in Loeffler’s syndrome, and 
were previously described by Herr- 
man.!" On histological examination 
the pulmonary infiltrations were found 
to be composed of periarterial accu- 
mulations of eosinophils. The charac- 
teristic pathologic picture was demon- 
strated in the biopsy specimen. 

Although the skin test for Diodrast 


was neg 


itive and there was no history 
of iodine sensitivity, the intravenous 
injection of Diodrast evidently precipi- 
tated an anuria in the previously dis- 
eased kidneys. The patient was oli- 
guric before its administration, but 
was passing at least 500 cc. of urine 


per dav of a maximum specific gravity 


of 1.018. Immediately after the unsuc- 
cessful attempt at pvelography, there 
was a sudden cessation of urine out- 
put. The total quantity of urine ex- 
creted in the 3 remaining cays of tife 
was only 18 cc. Furman® in a recent 
review of the American literature 
found 36 cases of fatality from the ad- 
ministration of 35% Diodrast, 2. of 
which were due to acute renal shut- 
down presumably caused by this drug. 
He emphasized the unreliability of the 
intracutaneous test and regarded the 
oral and ocular tests as more depend- 
able. It would seem from our experi- 
ence that Diodrast should be adminis- 
tered with caution to patients with sus- 
pected periarteritis nodosa. especially 
if there are indications of poor renal 
function or hypersensitivity. As sensi- 
tivity to iodine has been reported as 
actually producing periarteritis nodo- 
sa.2* in such a situation Diodrast ad 
ministration would be particularly dan 
gerous. 

The second patient represents a di 
agnostic problem which was_ solved 
only at necropsy. The heart and kid 
ney were the organs predominantly 
involved by the pathological process 
and there were clinical signs of nephri 
tis, pericardial effusion, and cardiac 
failure. Arthritic symptoms such a 
presented by this patient are reporte: 
in 27% of the cases analyzed by Harris 
Lynch, and O'Hare." Allergic mani 
festations were transient easil 
overlooked, consisting of a 6% eosino 
philia on a single examination and on 
episode of urticaria. The endotheli 
hyperplasia of the small arteries in th 
biopsy specimen may have represente 
an early change of the disease, but 
was not thought to be significant. 

The role of the dermatitis in the di 


case process is difficult to evaluate b 


cause it had disappeared by the ti 
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the patient was seen. The only residu- 
um was a spotty hyperpigmentation of 
the malar eminences and bridge of the 
nose, and there was no evidence of 
scaling or atrophy. Although lupus ery- 
thematosus was considered, it was con- 
cluded from the description given that 
the diagnosis was most probably ery- 
sipelas. Since the symptoms began 
soon after the episode of dermatitis, 
sensitivity to the hemolytic streptococ- 
cus causing the cellulitis may well have 
been the etiology of the vascular re- 
action. It is doubted that administra- 
tion of antibiotics would have been 
of benetit, tor the dermatitis had al- ° 


ready subsided spontaneously. 
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Summary: l. The evidences for a 
basic factor of allergy in diffuse vas- 
cular disease of obscure origin are dis- 
cussed, with particular reference to 
periarteritis nodosa. 

2. Clinical characteristics and the 
pathology of periarteritis nodosa are 
summarized. 

3. Two cases of periarteritis nodosa 
are reported, one of which was diag- 
nosed during life. Sensitivity to Dio- 
drast is regarded as the cause of acute 
anuria and death in the first case. In 
the second patient the lesions may well 
have developed aS all allergic response 
to the hemolytic streptococcus. Both 
cases show allergic features, although 
in the latter they were transient. 
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INCIDENCE OF THE BLOOD GROUPS AND THE SECRETOR FACTOR 


IN PATIENTS WITH PERNICIOUS ANEMIA AND 


STOMACH CARCINOMA* 


By RoLanp P. LApENson, M.D. 
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University 


[IN a previous discussion of gastric 
it was suggested by one of us 
\.C.1.) that there might be a relation- 
ship between the occurrence of gastric 


Cancel 


carcinoma and the blood groups and 
or Rh negativeness. Bases for this as- 
sumption were several. The agglutino- 
sens A and B are concentrated in the 
gastric mucus; heredity is concerned in 
the determination of blood groups; it is 
possible that premature achlorhydria, 
pernicious anemia and the predisposi- 
tion to cancer of the stomach are he- 
reditary; and patients with pernicious 
anemia seem to be predisposed to gas- 
tric cancer. This survey of the inci- 
dence of the blood groups (O, A, A,, 
\., B, AB, A,B, A.B, M, N, MN, Rh 
positive and Rhy negative) as well as 
the secretor or non-secretor attributes, 
was undertaken in the attempt to de- 
termine whether any relationship ex- 
isted between them and_ pernicious 
anemia and stomach carcinoma. We 
lave further attempted to determine 
whether there was any relationship 
between the ability to secrete group 
specific substances in the saliva and the 
occurrence of pernicious anemia. The 
ability to secrete group specific sub- 
stances in the saliva has also been cor- 
related with the gastroscopic findings 
in a number of these patients with the 
possibility in mind that the ability to 
secrete these substances in the saliva 


ot Illinois 


might be related to the character of 
the gastric mucosa. The gastroscopic 
findings in our patients have previously 
been reported®. The blood types and 
secretor or non-secretor ability have 
also been investigated in a small group 


of 


cases of carcinoma of the stomach 
as part of this study. 

Blood group specific substances are 
present in the cells of almost all o1 
gans and tissues of the body, and ar 
also present in the body fluids of se 
cretor individuals*. In man these sub 
stances occur in the blood and othe: 
body cells in combination with lipid 
to form alcohol-soluble compounds 
In the body 
group specific substances are preset! 


fluids of secretors th 


in an uncombined water soluble forn 
absent in non-secretors.** Bray and 


his co-workers! 


isolated a mucopolysa 
charide from gastric mucin which ga\ 
serological reactions similar to grov 
specific substance A. The possibilit 
that such a mucopolysaccharide m 
have a protective action against t! 
development of carcinoma of the sto 
ach is speculative at present. Appro 


mately 82% of all Caucasians secrete 


blood group specific substances in thei! 
body fluids, while 18% fail to do s 
Saliva and gastric juice contain tv 


highest concentration of these sub- 
stances in secretor individuals.*®° The 


ability to secrete blood group spec ti 


* Aided by a grant from the Wilson Laboratories. 
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substances (the “secretor” character) is 
transmitted as a simple Mendelian 
dominant and no evidence has been 
found of the linkage of this character 
with the inheritance of any of the ag- 
glutinogens.“’ The trait is constant, 
and when group specific substances are 
lacking in the saliva thev are also lack- 
ing in all other body fluids." 

In a related study by Witebsky, 
Klendshoj and Vaughan'’ it was con- 
cluded that the gastric juice of per- 
sons with pernicious anemia contained 
group specific substances in at least 
the same amounts as normal gastric 
juice, in spite of the fact that there 
was no free hydrochloric acid or pep- 
sin in the specimens. They determined 
the occurrence of blood group specific 
substances in the gastric juice and sa- 
liva of 12 persons with pernicious 
anemia and found that 11 of the 12 
were secretors and one Was a non-se- 
cretor. Seven of their cases had group 
O, 4 group A, and 1 group AB blood. 

The relationship between pernicious 
anemia, the concomitant atrophy of the 
gastric mucosa, and the predilection 
for the development of gastric carci- 
noma has been discussed by numerous 
vuthors. 


Material. One hundred and sixty patients 
vith pernicious anemia, who were in regu- 
lar attendance at the Anemia Clinic of the 
Cook County Hospital (Chicago) were 
ised in this study. Of these, 119 were 
vhite and 41 negro. The diagnosis of 
ernicious anemia had been established 
nd substantiated by the usual criteria. 
ive of the patients with pernicious ane- 
lia had also been found to have carci- 
oma of the stomach by X-ray examina- 
on, gastroscopy, and/or surgical explor- 
tion and tissue examination. These cases 

e included in the pernicious anemia 

ries and are also considered with the 

) cases of carcinoma of the stomach, 

iilarly diagnosed, but not having per- 

ious anemia. 

We have assumed, as did Schiff,° that 

incidence of secretors and non-secre- 


tors in group O individuals was the same 
as in the remainder of the population. 
This assumption was made because of the 
difficulty in preparing or obtaining an 
anti-O serum and for this reason, no at- 
tempt was made to test the saliva of group 
© individuals for the secretor trait. 


Methods: Five cubic centimeters of 
venous blood were collected from each 
patient. 
in the refrigerator and later a 2% cell 


The blood was allowed to clot 


suspension in saline was prepared and 
used at once. Blood grouping was done 
by the standard slide method, emploving 
| drop of freshly prepared 2% cell sus- 
pension in saline against an equal sized 
drop of Anti A and Anti B serum. Each 
cell suspension was separately examined 
to exclude autoagglutination. Readings 
were made at 5 minutes macroscopically 
and checked by means ot al hand lens. 
All serums used for blood grouping met 
the requirements of the National Insti- 
tute of Health. 

M and N typing was also performed 
by the slide method. 

Subgrouping individuals of groups A 
and AB was done on the slide by mixing 
| drop of a 2°) freshly prepared cell sus- 
pension and 1 drop of absorbed B serum. 
Readings were made microscopically after 
10 minutes of gentle agitation. The 
presence of agglutination indicated that 
the cells were of subgroup A,, A,B. 

Rh typing was performed by the stand- 
ard Rh slide method using only Anti Rh, 
Anti D) serum. 

Saliva was obtained from all patients. 
It was collected in test tubes, placed in 
a boiling water bath for 20 minutes, in 
order to inhibit destructive enzymes, and 
then refrigerated. All saliva specimens, 
except those from group O persons, were 
tested within 5 days by the inhibition of 
agglutination method described by Wien- 
er“! The saliva was diluted 1:10 before 
using and the specimen was read micro- 
scopically for agglutination after gentle 
agitation of the tube to dislodge the clump 
at the bottom. Strongly positive sub- 
group A, and group B cells were selected 
and used in 2° solution in saline. Serums 
used* for the saliva typing were prepared 
by preliminary saline dilution of stand- 


* Prepared by a laboratory licensed by the National Institute of Health. 
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ird blood grouping serums, the diluted 
material showing a specific titre of § 
Wiener technique) to 16 (National In- 
stitute of Health technique) 
of these tests are given in Table 1. 


The results 


Findings. 1. There were fewer group 
QO individuals who pernicious 
anemia than would have been expected 
on the basis of group O incidence in 
the general population. This devia- 
tion from the normal is. statistically 
significant and is not explained. It is 
not due solely to the stated predilec- 
tion of the disease for Scandinavians. 


anemia, the percentages of individuals 
in subgroups A, and A. correlate sta- 
tistically with the normal group, but 
the ratio A./A, is deviated in a statis- 
tically significant amount from the nor- 
mal. Absorbed B serums differ great- 
ly in titre and this could account for 
the variations from the normal in the 
subgrouping of A which we have ob- 
tained. 

3. Other than the above mentioned 
deviations, the 160 persons with per- 
nicious anemia fell into groups com- 
parable with large unselected series of 


TABLE 1. INCIDENCE OF BLOOD GROUPS AND SALIVARY SECRETOR FACTOR IN 
160 PATIENTS WITH PERNICIOUS ANEMIA (5 ALSO WITH CARCINOMA OF 
STOMACH) AND 10 PATIENTS WITH ONLY CARCINOMA OF STOMACH 


CARCINOMA 


WHITI NEGRO POTAT STOMACH 
with- 
N Nun tl 
Nort bye Norn bee PA. PA. Tots 
Fen 9 27 tit 2 
Sy 
8k 
19 4 Rm) 0.16 \ = Kn) 0.67 
\ 
14 1O.0 ) | 1 15 
Ail 2 2.5 
4 1.¢ 1.4 2.4 2 
RI 
24 20 21.26 9 21.94 ) 
MIN 5 $9.58 1) $8 $0.64 ( 
1 85.8 ) 1.2 146 4] 
R 14.2 4.8 9 1 
Sp 
in parentheses, like the superscript numbers in the text, indicate the sour n the list of reference 


lrish, and English’ for, while the Scan- 
dinavians have fewer type O individuals 
than the United States normal, the Irish 
and English show a greater percent- 
age 

2. The percentage of white perni- 
cious anemia patients in subgroup A 
is greater than in the general popula- 
tion and this deviation is also statis- 
tically significant. However, the A./A, 
ratio correlates with the normal. In 
the negro patients with pernicious 


the United States white and negro pop 
ulation as regards their major, minor 
and blood sub-groups, as well as thei 
secretor and non-secretor ability. 

4. The number of patients in thi: 
series with carcinoma of the stomac! 
is small (15 patients) but seems to show 
« normal trend in blood groups an 
the distribution of the secretor trait 

5. Comparison of secretor and not 
secretor individuals with regard t 


their gastroscopic findings revealed ay 


l 

I 

ir 
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proximately. the same percentage of — as normal individuals. 

gastric atrophy (either localized or 3. The percentage of secretors and 
generalized) in both groups (Table 2). non-secretors was approximately the 
same in pernicious anemia patients who 
showed gastric atrophy as it was in 
those who had a normal gastric mu- 


Conclusions. 1. The occurrence of 
pernicious anemia is not definitely re- 
lated to the blood groups or Rh nega- ines 
tiveness. 4. Patients with carcinoma of the 
2. Patients with pernicious anemia stomach show an approximately nor- 
secrete blood group specific substances mal distribution of blood groups and 


in their saliva in the same proportion — of the secretor trait. 


rABLE 2, COMPARISON OF GASTROSCOPIC FINDINGS IN SECRETOR 
AND NON-SECRETOR INDIVIDUALS 


General- 
ized 
or 
Exten- > showing 
sive Car- Not local or 
Localized  Gastri- cine- Benign Gastro- (rastro- generalized 
Negative (sastritis tis ma Polyps Uleer scoped scoped atrophy 
secretors 
78 cases 20 19 3 ] 30 45% 
Non 
secretors 
(28 cases 8 10 2 l 0 0 7 21 57% 
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Witn the development of means to 
determine prothrombin quantitatively 
and with the coincidental discovery of 
vitamin K,. interest in coagulation has 
in recent vears been centered mainly 
on prothrombin. Knowledge concern- 
ing the other factors such as thrombo- 
plastin, calcium and platelets has not 
advanced proportionally and a number 
of investigators either ignore these fac- 
tors or complacently use, as in the case 
of thromboplastin, almost any type of 
preparation with little consideration as 
to its purity or potency. 

The issue concerning the platelets is 
clear cut: either they play no direct 
role in coagulation, or they are the 
very key upon which the whole hemo- 
static mechanism revolves. It is the 
purpose of this paper to offer observa- 
tions that will help to settle this basic 
problem. 

An extensive historical discussion is 
dispensable since adequate reviews are 
It should be men- 
tioned, however, that both Bizzozero' 
and Hayem® came to the conclusion 
from microscopic studies that a sub- 
stance is liberated from disintegrating 
platelets that directly participates in 
coagulation. Their type of study has 


* This work was supported by a grant from the Division of Resear 


of the National Institute of Health, U.S. Publi: 


Marquette University School of Medicin« 


been extended by Fonio and Schwen- 
dener'! who agree entirely with this his- 
toric view. Morawitz'' postulated that 
the platelets supplied thromboplastin 
and this plausible explanation of their 
action gained wide acceptance.  Ha- 
vem’ made the important observation 
that a decrease in platelets did not af- 
fect the speed of coagulation but 
caused an absence of clot retraction 
LeSourd and Pagniez,'' and Bordet 
and Delange* supplied an additional 
important observation: namely _ that 
only intact platelets could effect clot 
retraction. While the majority of in- 
vestigators have tacitly accepted that 
platelets supply thromboplastin, a few 
workers deny that platelets play an in 
dispensable role in coagulation. Nolf 
has always maintained that all the es 
sential agents of coagulation are pres 
ent in the plasma. Lenggenhager 
summarily dismisses the platelets a 
having any part in the coagulation re 
action. He postulates that a substance 
he calls prothrombokinine is change 
by contact with a foreign surface t 
an active form which combines wit! 
calcium prothrombin yiel: 
thrombin. Lozner and Taylor’? pr 
sent a similar concept except that th 
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call their inactive precursor globulin 
substance. They state specifically: 
“that the effects of foreign surfaces on 
blood coagulation are essentially in- 
dependent of the intact platelet.” 

When Jaques and his associates® in- 
troduced a new agent, a silicone, which 
presents a surface to which platelets 
do not adhere, a new approach to the 
study of platelets was made _ possible. 
Jaques and his coworkers were able to 
show that if the platelets were mark- 
edly reduced by centrifugation the 
coagulation time of the plasma was 
correspondingly increased. This was 
confirmed by Brinkhous* and Quick.’° 
The latter, furthermore, showed that 
the prothombin consumption was al- 
most reduced to zero in platelet-de- 
pleted plasma. 

In this study the function of the 
platelet is studied quantitatively by 
varying the number of platelets with- 
out changing the environmental condi- 
tions. The effect on coagulation time, 
speed of clot retraction, size of clot, 
and consumption of prothrombin are 
correlated. 


Experimental. Blood was obtained 
from young normal adults by veni- 
puncture. The syringe and needle 
were coated with silicone. Great care 
was taken to avoid contamination with 
tissue juice since this contains active 
thromboplastin. About 50 cc. of blood 
were collected and transferred to sili- 
cone-coated centrifuge tubes immersed 
nan ice bath. The syringes were kept 
in ice prior to use. One-half of the 
blood was centrifuged for 15 minutes 
it 4000 r.p.m. in an angle centrifuge. 
The plasma was transferred by means 
f a silicone-coated pipette to another 
ube and again centrifuged for 10 min- 
ites at high speed. The other half of 
he blood was centrifuged at 800 r.p.m. 
x 10 minutes. The _ platelet-rich 
lasma was immediately transferred 
» a silicone-coated test tube im- 


mersed in ice water. A platelet count 
was made of the high and the low 
centrifuged plasma by direct count 
using 3.800 sodium citrate as diluent. 
Generally fewer than 20,000 platelets 
per c. mm. remained in the first, but in 
the second plasma the count was con- 
sistently much higher than in whole 
blood. 

The high and low centrifuged plas- 
mas were mixed in varying proportions 
to a volume of 2 cc. Immediately after 
mixing, the test tubes were placed in 
a water bath at 37°C. The beginning 
of coagulation and of clot retraction 
were carefully timed. It is not possible 
to determine accurately the comple- 
tion of coagulation, but it can be 
roughly estimated by the density of the 
clot. There is a close correlation be- 
tween the number of platelets and the 
speed at which the clot becomes 
opaque. Prothombin consumption was 
determined by the method of Quick.’® 
The prothombin time of serum ob- 
tained from hemophilic or platelet- 
depleted plasma is 10 to 11 seconds 
instead of 12 seconds obtained with 
normal plasma. Due to this peculiar 
shortening, the estimation of prothrom- 
bin in serum as per cent of normal is 
less accurate than in plasma. Studies 
made on the blood of 3 cases of throm- 
bocytopenic purpura are included to 
show the possible significance of the 
present scheme of investigation to the 
problem of functional pathology of 
purpura. 


Discussion. The results obtained in 
this study clearly explain why the 
platelets have frequently been under- 
estimated. If one were to judge the 
action of the platelets in the coagula- 
tion mechanism solely on the coagula- 
tion time, completely misleading con- 
clusions would be drawn. It will be 
observed that the beginning of coagula- 
tion occurs nearly as early in the 
plasma with few platelets as in one 
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with a large number. Furthermore, 
since coagulation begins at the top ot 
plasma, the end point for the coagula- 
tion time is reached exceptionally 
early because sufficient fibrin is formed 
to prevent the flow of blood long be- 
tore actual coagulation comes to com- 
pletion. Thus, not only is the coagula- 


tion time technically unreliable and 
even misleading, but it is also physio- 
logically faulty for it measures the be- 
havior ot blood under totally artificial 


surroundings and not how it functions 


STEFANINI: 


mination is theoretically and, as will 
be pointed out later, practically a far 
more reliable measure of the true speed 
of coagulation than is the coagulation 
time as carried out by the Lee-White o1 
the numerous related procedures. 
Direct observation of the progress of 
the clot is a fairly good guide for esti- 
mating coagulation, but it has the dis 
advantage that it be 
whole blood and even in plasma the 


cannot done on 


end point, which is uniform opacity, 
does not necessarily mark the comple- 


in the lumen of a blood vessel after tion of coagulation. Clot retraction 
injury correlates well with prothrombin con 
| THe CORRELATION OF THE NUMBER OF THE PLATELETS, COAGULATION TIME 
PLASMA, SPEED OF CLoT RETRACTION, SIZE OF THE CLOT AND PROTHROMBIN CONSUMPTION 
/ 
Numbe f Platelets in 1 ¢.mm. of 
plasm 26.000 $4,000 72.000 96.000 128.000 240,000 
Completion of Coagulation 
minutes) * Is 16 16 15 l 10 
Beginning of Clot Retraction 
minutes 20 18 10 
serum x pressed in l her 0 45 1 30 1.50 1 0 5 1.85 
Prothrombin consumed** per cent 
nl hr 0010 0110 (12 14 5119 
n 2 hrs 20/12 $5113 2S 
n 3 hrs 20112 25(12 $5(14 55116 
n 24 hrs $5(13 bo 65118 75(21 87 (36 
lotal uniform opacity of plasma 
* Ti gures in parenthesis represent the prothrombin times of s mv n sump 
s calculated from these figures 
Far more accurate as a quantitative sumption and with the number of 


test of platelet function is the con- 
sumption of prothrombin and the speed 
and extent of clot The 
greater the number of platelets the 
more rapid the prothrombin consump- 
tion, 


retraction. 


the faster the conversion of 
prothrombin to thrombin. Below a 
certain number of platelets, no con- 
sumption of prothrombin can be dem- 
onstrated. To be sure coagulation oc 
even with extreme care 
platelets disintegrate; conse- 
quently some thrombin forms, and it, 
being an enzyme, will in spite of its 
minute concentration convert a con- 
siderable quantity of fibrinogen to fib- 
rin within the confines of a test tube. 
The prothrombin consumption deter- 


curs, since 


some 


platelets, as is clearly shown in Fig. | 
and Table 1. The faster clot retraction 
appears, the more complete is the final 
retraction. The process follows in the 
main the same pattern as coagulation: 
namely, a relatively long latent period 
followed by accelerated retraction and 
finally a slow tapering off. 

There still exists considerable con 
fusion concerning the meaning of clot 
retraction and the mechanisn 
involved. Quick’ has pointed out 
1 certain degree of adhesion exists be 
tween fibrin and the walls of the con 
tainer. 


basic 


Therefore the inner force, the 
retraction strength, must be greate 
than the adhesion power if retractio: 


is to occur. This is the case when noi 
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mal blood clots in a glass test tube. 
Collodion on the contrary has such a 
great affinity for fibrin, that the retrac 
tion force is too weak to counteract 
this adhesion; consequently no retrac- 
tion occurs When normal blood clots in 
a collodion-coated tube, as  Hirsch- 
boeck> first observed. 

The bulk of cells is another purely 
mechanical factor which influences clot 


retraction Retraction is most com- 


plete in cell-free, but platelet-rich 
plasma. In polycythemic blood, re- 
traction is poor even though the plate- 
lets may be above normal, simply be- 
cause the relatively weak retractive 
force cannot cope with the large cell 
mass and reduce its bulk. Naturally, 
anemic blood shows relatively good 
retraction. 

Clot retraction is generally held to 
be the same as the syneresis observed 
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in a colloid gel, but this is probably 
erroneous, since it is not the completely 
formed fibrin gel which shrinks but 
rather the retraction actually occurs 
during the formation of fibrin. A ra- 
tional explanation of the process is as 
follows: due to the formation of a 
small amount of thrombin resulting 
either from the rupture of a few plate 

lets or the entrance of a trace of tissue 
thromboplastin into the blood, a strand 
or two of fibrin are formed. This im- 
mediately serves as a foreign surface on 
which platelets will adhere and then 
disintegrate. At this locus of lysis a 
high concentration of thrombin will 
form a resulting dense mass of fibrin. 
The new fibrin supplies again a foreign 
surface and the high concentration of 
thrombin acts as a labilizing agent on 
platelets with the result that the pro- 
cess keeps repeating itself, massing the 
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fibrin about a small focal point, prob- 
ably by twisting as Tocantins'* sug- 
gests. When the platelets are di- 
minished, no local areas of high con- 
centration of thrombin occur and there- 
fore the fibrin is evenly distributed 
throughout the plasma. Since the fib- 
rin strand has no intrinsic power to 
contract, no shrinking of tne clot can 
occur. 

The present findings substantiate 
further the senior author’s'® hypothesis 
that the platelets on disintegration lib- 
erate an enzyme which is essential for 
the conversion of thromboplastinogen 
to active thromboplastin. The reaction 
between thromboplastin and prothrom- 
bin has been shown to be stoichiomet- 
ric, therefore the amount of thrombo- 
plastin made available is directly meas 
ured by the prothrombin consumption 
test. The hypothesis previously offered 


Platelets Plasma 
Thromboplastinogen 
A (activating enzyme) 
‘ Thromboplastin + Prothrombin + Ca 

Injured tissue 
‘Sing influence + Fibrinogen 


Stages in coagulation 


Fibrin 


|. Thromboplastinogen + platelet enzyme, thromboplastin 
2.Prothrombin +thromboplastin + Ca = thrombin 
3.Fibrinogen thrombin, fibrin 


Figure 2.—A Correlation of the Factors Participating in the Coagulation Reaction. 
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and discussed is presented in diagram 
form (Fig. 2). It should again be 
emphasized that physiologically the 
first or precipitating step in coagulation 
may be the entrance of a minute 
amount of tissue thromboplastin into 
the blood causing the formation of a 
small amount of thrombin, which not 
only causes the formation of fibrin to 
which platelets adhere, but also has a 
labilizing action on these cells. These 


reasonable to conclude that the speed 
of prothrombin conversion determines 
hemostatic effectiveness, it is obvious 
why a diminution of platelets becomes 
a significant factor in producing a 
hemorrhagic tendency. It is also to be 
noted that the platelet enzyme can 
easily become inactivated. In fact the 
activation of thromboplastinogen is 
even incomplete in the coagulation of 
normal blood, and when the number of 


720,000 platelets 


250) |; 
9 
£ 
5 
£ 
301 le 
° 
/ 
a | 
20} | 
10| | 
/ 
2 3 24 
min. hour hours hours hours 
Time after completion of clotting 
Figure 3.—The Influence of the Number of Platelets on the Speed of Prothrombin Conversion. 


actions of thrombin cause platelets 
to begin disintegrating which in turn 
ings about the formation of more 
hrombin and thus sets off an auto- 
atalytic or chain reaction. 

[f one constructs a graph plotting 
mount of prothrombin consumed 
zainst time’ for plasma _ containing 
irying number of platelets, a series 

curves are obtained which all tend 
) approach a fixed final value but the 
seed is dependent upon the total num- 
r of platelets (Fig. 3). Since it is 


platelets is reduced, the amount of 
thromboplastin made available as meas- 
ured by the prothrombin consumption 
test may be very small. 

An explanation can now be given for 
the paradoxical observation that the 
coagulation time is generaily normal in 
thrombocytopenic purpura. A minute 
amount of platelet enzyme can produce 
enough thrombin to coagulate suffici- 
ent fibrinogen in 5 minutes to form a 
clot rigid enough to give the coagula- 
tion time end-point. The clotting time 


100 

4 

) 


QUICK, 


but 
this does not signify that coagulation 


therefore is apparently normal, 
is normal, for on determining the pro 
thrombin consumption it is found that 
only a trace of prothrombin was con- 
verted during the first hour after coag- 
In Table 2 the findings of 


thrombocy topeni 


ulation ) 


oft 


are presented. 


cases purpura 
In the 2 cases with dis- 
tinct low platelet counts the coagula 


tion was normal but the prothrombin 


consumption was abnormally dimin- 


ished. These findings can be regarded 
as showing unequivocally for the first 
defect 
masked by a normal coagulation time. 
It will be 


in hypoprothrombinemia. 


time a definite coagulation 
recalled that the same occurs 
The normal 


coagulation time fails to give evidence 


NUMBER 


PHROMBOCYT¢ 


Oo} 


Platel 
( n 1 
SO.000 
OOO 
115.000 


N bserved in Cases 1 and 2? l 


of the basic coagulative defect of the 
blood. It is high time therefore for the 
clinician as well as the investigator to 
recognize the limitation of the coagu- 
lation time 

It should be noted that the second 
patient with a platelet count of 29,000 
showed a higher prothrombin conver- 
sion than the first who had a platelet 
count of 50.000. 
quantitative difference in the functional 
activity of platelets may occur. Glanz- 
the term  thrombas- 
thenia to a condition in which plate- 
lets 
ficient 


This suggests that a 


Mant 


applied 


in number. but de- 


function. 


were normal 
in His concept has 
of the 


lack of experimental means to demon- 


remained theoretical because 


strate changes in the activity of plate- 
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STEFANINI: 


lets. 
platelets contain an enzyme, retracto- 


Glanzmann also postulated that 


zyme, which is specifically responsible 
for clot This concept has 
fails to 


explain why only intact platelets can 


retraction. 


never been confirmed, and it 


cause clot retraction. The explanation 
of clot retraction offered in this paper 
makes it unnecessary to postulate any 
than the 
activates thromboplastinogen. 


other factor enzyme which 


Summary. <A technique was devised 
for varying the number of platelets 
without otherwise altering the plasma. 

The effect of the number of plate- 
lets was studied and the following ob- 


servations made: (1) The greater the 
number of platelets the sooner clot re- 
traction begins. and the smaller the 
PLATELETS PROTHROMBIN CONSUMPTION IN 
ENIC PURPURA 
Prot] n Clon pe nt of norma 
hy hr 

trace 10 sec trace 10 sec 

trace 10 see 10 (14 see 

50 (15 sec 60 (17 see 


final clot: 


terized by a relatively long latent pe 


Clot retraction is charac- 


riod followed by an accelerated phase 
3) Within 


a wide range in the number of plate 


and prot acted completion; 


lets no significant change in coagula 
1) As the 


number of platelets is diminished the 


tion time can be observed: 


speed of prothrombin consumption is 
but 
amount of prothrombin converted ap 


Below 


decreased, within limits the final 


proximates a fixed value; (5 
of platelets (whicl 
different the 
sumption of prothrombin stops atter 
This 


that plasma contains an agent that i 


critical numbe1 


varies in bloods) con 


relatively short. time. suggest 


activates the platelet enzyme; (6) b 


| \ CORRELATION oF 
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thrombocytopenic purpura of sufficient serious defect in coagulation is present 
severity, the consumption of prothrom- which has heretofore been unrecog- 
bin may be markedly diminished. This nized because it is masked by a normal 
constitutes important evidence that a coagulation time. 
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the 
fact that evidence of liver dysfunction 
was found in apparently normal in- 
dividuals over 65 years of age when the 
hepatic function was tested by 5 differ- 
ent liver function tests. After a 5-year 
interval, a reinvestigation of the hepa- 
tic function in the aged was undertaken 
with substantially the same findings.’ 
\ chemical determination of the total 
plasma proteins and the albumin-glo- 


We have reported elsewhere*® 


bulin ratio fractionation with 
sodium sulphate, however, failed to 
show any significant deviation from 


the commonly accepted 
It was therefore thought of interest to 


TABLE 1.—ELECTROPHORETIC PATTERNS OF 


Pi 


American Cyanamide Co., 


Pearl River, New York 

investigate the partition of the plasma 
proteins in a group of apparently nor- 
mal electrophoretic 
analysis, since the sensitivity of the 


individuals by 
method is such that any qualitative as 
well as quantitative variation from the 
normal could be detected. To the best 
of our knowledge, no such study has 
thus far been reported. 


Experimental Method. The subjects whos« 


plasma proteins wer studied comprised 


apparently normal individuals whose ag 
range was between 70 and 95 vears. Eleven 
were males and 10 were females. All wer 


ambulatory and were on the usual institutional 
dietary regime which has been shown to bs 


adequate in nutritional elements."! 


SuBpjectrs INVESTIGATION 


ASSIA OF NDER 
Figures represent percentage of total proteins 
Potal 
No Age Sex Alb Alpha Glob. Beta Glob. Gamma Glob Fil Glol A/G 
l 70 M 61.9 6.9 16.2 10.6 4.4 33.7 1.83 
9 79 } 55.0 pe 18.6 12.2 = 37.9 1.45 
3 85 F 59.0 6.2 10.0 140 10.9 38.2 1.95 
4 89 I 37.6 6.3 14.6 14.6 ( 5.5 1.62 
5 70 M 59.3 14.6 iz 6.5 34.1 1.74 
6 76 } 50.7 10.0 15.7 12.9 10.7 38.6 1.31 
| 73 M 50.7 8.0 17.4 13.4 5.5 42.2 1.18 
8 80 } 50.5 9.2 20.6 12.6 1 42.4 1.19 
9 81 I 62.4 12.6 8.9 9.9 f 31.4 1.99 
10 S6 M 52.9 9.0 10.3 18.0 ).7 38.3 L.38 
1] 71 I 55.2 7.8 18.2 13.0 5.8 39.0 1.42 
12 76 I 58.1 13.5 11.5 10.8 6.1 5.8 1.62 
13 77 M 53.2 12.6 9.8 16.1 8.4 38.5 1.58 
14 5 M 55.3 7.4 14.7 15.5 7.4 37.4 1.48 
15 76 } 57.8 o 7 12.2 13.0 7 34.9 1.65 
16 8:3 M 56.5 13.6 Tel 13.6 ) 4.3 1.65 
17 78 F 50.0 12.0 14.7 14.7 8.7 41.4 1.21 
18 80 Ni 52.6 90 16.5 14.3 7.5 39.8 1.32 
19 76 I 59 59 14.5 15.8 1.6 36.2 1.64 


20 94 M 18.6 6.1 23.0 16.2 6.1 15.3 1.07 
21 70 M 47.5 9.4 16.9 15.0 11.3 11.3 1.15 
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rhe plasma was obtained with the patient 
in the fasting state. Sodium citrate was em- 
ployed as an anti-coagulant and the cells were 
immediately removed after the specimen was 
centrifuged. The plasma was stored in a 
frozen state until it was ready for processing. 
rhe plasma Was thawed at O c. diluted ] 
to 4 with a buffer which was 0.02M with 
respect to phosphate ion, and 0.15M_ with 
respect to sodium chloride, and had a pH of 
7.6. The diluted plasma was then placed in- 
side a dialyzing membrane and dialyzed 
against the phosphate buffer for 8 hours, after 


DESCENDING 


Fic. 1. Curve 1.—Tracing of the 


which the buffer outside the membrane was 
replaced by 2 liters of fresh buffer solution, 
ind the dialysis carried out for an additional 
16 hours. This dialysis was done at a tempera- 
ure of from 0 to 2°C. 

The electrophoresis was carried out for 
pproximately 3% hours in a Klett apparatus, 
n a 2° water bath. Both ascending and 
lescending Schlieren patterns were obtained. 
he albumin, alpha, beta, and gamma, glob- 
lin fractions were computed from the de- 
ending patterns and fibrinogen was meas- 
red on the ascending portion. This procedure 
as followed for purely practical purposes. 


Results. The experimental findings 
are presented in Table 1. It may be 
seen from this Table that the albumin 
ranged from 47.5 to 62.4% of the total 
proteins, with an average of 55%; the 
globulins, exclusive of the fibrinogen, 
ranged from 31.4 to 45.3% of the total, 
with a mean of 37.9%. The fibrinogen 
ranged from 4.4 to 11.3%, with an aver- 
age value of 7.7%. This gave an A/G 
ratio between 1.07 and 1.99, with a 


ASCENDING 


electrophoretic pattern from Subject 1. 


mean value of 1.4. There was no signifi- 
cant difference between the values for 
males and females. In 12 of the 21 sub- 
jects, or 57%, the albumin globulin 
ratio was less than 1.5. Nine of the 
subjects or 43%, had plasma albumin 
values which were less than 55% of 
the total proteins. In 16 of the 21 in- 
dividuals, or 76%, the total globulin 
was more than 33% of the total proteins. 


The globulin fractions in the 21 sub- 
jects were as follows: (Table 1): The 
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alpha globulin ranged from 5.9 to 13.6% 
of the total protein with an average of 
0.092. The beta globulin was 7.1 to 23% 
f the total protein with a mean of 0.145. 
In 14 of the 21 individuals or 67%, the 
beta globulin was above 14%, which 
found to the level in 


healthy young adults. The gamma glob- 


was be upper 


DESCENDING 


Fic. 2 


Curve 8.—Tracing of the 
ulin traction ranged from 9.9 to 16.2% 
of the total protein, with an average of 
0.138. 

Discussion. Various investigators! 
have undertaken to fractionate the 
plasma proteins in young normal adults 
and in patients suffering from various 
diseases, but to the best of our knowl- 
edge, no such study has been made 


NEWMAN, 


clectrophoretic 


KRIEGER: 


dividuals. For this reason it is necessary 
to compare our findings with the results 
of those made in younger groups. 

In Fig. 1, Curve 1, which represents 
a tracing of the electrophoretic pattern 
from Subject 1, 
with the normal electrophoretic pat- 
tern which was found by other investi- 


compares favorably 


ASCENDING 


pattern trom Subject 8 


gators. In this curve, there was found 
an A/G ratio of 1.83, which is a normal 
value. On the other hand, in the curve 
obtained for Subject 8, with an A/G 
ratio of 1.19, the pattern (Fig. 2) is 
somewhat different. It may be noted 
that the area under the curve for the 
globulin fraction is greater that that 
shown in Curve 1. In Subject 20, who 
had a the 


of the plasma of the normal aged in- A/G ratio of 1.07, curve 
Taper 2.—Comparison or RESULTS IN THIS STUDY WITH THOSE REPORTER ror YouNG ApuLtTs 
Author Alb Alpha Glob Beta Glob. Gamma Glob Fotal Glob Fib A/G 
Martin 0.58 0.095 0.11 0.10 0.31 L.5 
to to to to to to 
0.62 0.14 0.14 0.14 0.42 1.9 
Leutscher 0.63 0.07 0.13 0.13 0.38 0.06 1.7 
Moore and Lynn 0.67 0.07 0.13 0.12 0.33 1.94 
Ratskyv, Newman and Krieger 0.55 0.092 0.145 0.138 0.38 0.077 1.45 
Average values 


4 
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showed a more abnormal pattern ( Fig. 
) 

In Table 2 there is shown the aver- 
age result for the plasma fractions re- 
ported by several investigators, as com- 
pared with the values found in this 
study for the older group. It will be 
noted that the mean albumin percent- 
age found in this study is well below 
the mean albumin value reported by 
thers. The total globulin is correspond- 


OF 
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globulin complex contains most of the 
lipid carrying protein of the blood 
stream. With this in mind, the increase 
in the beta globulin fraction in the ma- 
jority of apparently normal aged sub- 
jects becomes understandable, since it 
has been shown in a previous report" 
that the total cholesterol is elevated in 
most of the individuals past the age of 
65 vears. 

The gamma globulins of the majority 


DESCENDING 


Fic. 3. Curve 20.—Tracing of the electrephoretic pattern from Subject 20. 


ingly higher, with the result that there 
is an A/G ratio lower than that re- 
ported by others for younger healthy 
idults. 
In Fig. 4 are shown the frequency 
listributions for the various protein 
ractions. They appear to follow, on 
he whole, the normal distribution 
urve, 
The average value for alpha globulin in 
ie plasma of the subjects in this study 
ere within the normal levels reported 
other investigators. In 67% of our 
dividuals the beta globulin were in- 
eased. It has been shown by Blix, 
selius and Svenson? that the beta 


ASCENDING 


of the subjects appears to be within the 
normal limits reported by others for 
younger groups. This is not without 
possible significance, since the gamma 
globulins contain the antibodies to 
various antigens with which the indi- 
vidual has come in contact during his 
or her lifetime. It might be postulated 
that the subjects in our group. hav- 
ing beer exposed to various diseases 
over a longer period, should have a 
greater total amount of antibody re- 
flected by a rise in gamma globulins. 
However, investigations of certain anti- 
bodies (heterophile, febrile and com- 
plement titers) by Rafsky, Silberstein 
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and 
most 
norm 


al titers of antibodies are present 
in the sera of normal aged subjects. 


Summary. 1. An electrophoretic anal- 
vsis of the plasma proteins was made 
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3. In 9 of the 21 subjects, or 43%, 


the plasma albumin was less than 55% 


Newman,!* have shown that in 
cases, normal or even lower than 


of the total protein. 
1. In 16 of the 21 subjects, or 76%, 
the total globulin was more than 33% 


of the total plasma proteins. 


in a group of 21 apparently normal ere 
aged subjects. >». In 14 of the 2 subjects, or 67%, 
2. In 12 of the 21 subjects, or 57%, the beta globulin was higher than the 
the albumin-globulin ratio was less Upper normal levels reported for healthy 
than 1.5. young adults. 
6 6 ‘ 
4 4 a 
A- GLosulin FIBRINOGEN 
2 2 2 
40 Bo 10 
6 6 
¥-alosulin TOTAL qLosulin 
a 4 4 
2 2 2 
Fic 4.—Frequency distribution for percentages of vanous fractions 
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By SUZANNE 


ERYTHROCYTE SEDIMENTATION RATE IN BRUCELLOSIS® 


AGNEW, 


B.S., M. S. 


AND 


WeEsLEY W. 


Krom the Division of Internal Medicine, 
and Medical 


ACTIVE cases of human brucellosis are 
detected. there 
is need for any clinical « r diagnostic 
procedure that will aid in pe recogni- 
tion of the It has been stated 
that brucellosis may at times be differ- 
cntiated from other infections because 
in them the sedimentation rate of ery- 
throcytes is usually shortened?. Initial 
clinical studies in this clinic supported 
this statement, but with the accumula- 
tion of more data on bacteriologically 
proved acute and chronic cases of bru- 
sedimentation rate has 
been found to be of practically no aid, 
diagnostically. 


not readily 


disease. 


cellosis. the 


Material and Methods. The findings in 
based upon investigations in 
$3 human cases of brucellosis. Thirty-nine 
f the abortus, two 
vere caused by Br. suis, and two by Br. 
iclitensis. Fourteen of the patients had an 
illness of less than 3 months in duration 
regarded , while 29 
patients had been chronically ill for 
periods of 3 months to 10 vears. Seven of 
patients, all chronic cases, had 
lemonstrable localizing complications which 
ncluded bacterial endocarditis, spondylitis, 
neningitis and a_ pericholecystic 
The Westergren method for measuring the 
edimentation rate of erythrocytes was used 
1 which the upper limit for normal males 

10 mm. in | hour, and 15 mm. in 1 hour 


report are 


cases were due to Br. 


ind were as acute Cases 


f the 


ic 


al ySCeSS. 


females. 


Results. The results of the sedimenta- 
on rates were correlated with the du- 
ition of the disease, the severity of the 
isease, the presence of complications 
nd the presence or absence of fever. 
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THE SEDIMENTATION RATE IN ACUTE 
BRUCELLOsIS. Fourteen cases of acute 
brucellosis are included in this report. 
It is of interest that in 9 cases the rates 
were accelerated, and normal in the 
other 5. The rate did not appear to be 
relate d to the severity of the disease. 
Two laboratory workers became in- 
fected with Br. melitensis with a dem- 
onstrable bacteremia. One individual 
had very minimal symptoms, which 
would have been entirely overlooked 
as being due to brucellosis under nor- 
mal circumstances, but 4 determina- 
tions showed rapid rates. The second 
person was moderately ill, and has had 
2 relapses, and vet the sedimentation 
rate was normal. The most rapid rate 
detected in all of the patients occurred 
in a patient who had been ill for only 
3 weeks, and who made a remarkably 
rapid recovery following therapy w ith 
streptomycin and sulfadiazine’. 

One can only conclude from the ob- 
servations made in these cases of acute 
brucellosis that the erythrocyte sedi- 
mentation rate is of no value in dif- 
ferentiating the disease from other 
infectious diseases. 


THE SEDIMENTATION RATE IN CHRON- 
ic Bruce.vosis. A total of 81 determina- 
tions were carried out in 29 patients 
who had had evidence of active disease 
for 3 months or longer. Normal rates 
were obtained in only 7 of the 29 sub- 
jects. The presence or absence of an ac- 
celerated rate had no relationship to the 
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severity of the illness in this group of 
patients. Included in this group is a 
father and his son with chronic dis- 
ease due to Br. abortus. The former 
was moderately ill, and his sedimenta- 
tion rates remained normal. The son, 
on the other hand, was afebrile. though 
and had very little in the 
way of symptoms, and yet his rates 


bacteremic, 


were accelerated. 


SPINK: 


caused by Br. abortus, one had normal 
rates, while the other had rapid rates. 
The patient having the pericholecystic 
abscess due to Br. suis had rapid rates 
whereas the patient with meningitis 
due to Br. abortus had normal rates. In 
this small group of patients, then, with 
serious complications, the sedimenta- 
tion rates were not uniformly elevated. 
The sedimentation rate would not ap- 
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Sedimentation rate in mm. fall per hour (Westergren method) 


tic. 1.—Frequency distribution of 


edimentation rates 


in 35 cases of bacteriologically proved brucellos 


95 determinations 


The sedimentation rate in chronic 
cases of brucellosis is of little practical 
value in the differential diagnosis of 
the disease. 

THE SEDIMENTATION RATE IN CASES 
WitH DEMONSTRABLE COMPLICATIONS. 
Complications were obse rved only in 7 
patients having the chronic form of the 
disease and included subacute bacte- 
rial endocarditis, spondylitis, meningi- 
pericholecystic abscess with 
Two patients 
having subacute bacterial endocarditis 
due to Br. abortus had accelerated 
rates. Of 2 individuals with spondylitis 


tis and 
abscesses of the liver. 


pear too helpful in ascertaining if com 
plications were present. 

The foregoing data have been pre 
sented graphically in Fig. 1, along with 
the frequency distribution of sedimen 
tation rates in a total 35 cases ot 
proved brucellosis. 

THE RELATIONSHIP OF THE SEDIMEN 
rATION RATE TO FEVER. total of 
determinations of the sedimentatio1 
rates was made in 35 proved cases, 
of them with localizing complication 
previously described, with relation t 
the temperatures of the patients at th 
time the tests were made. The inform: 
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tion is presented graphically in Fig. 2. 
There was no direct relationship ob- 
served between the height of the fever 
and the rapidity of the sedimentation 
rate. 


PROGNOSTIC VALUE OF THE SEDIMEN- 
raTioN Rare iN Although 
the sedimentation rate is of little diag- 
nostic value in brucellosis, the proce- 


recover completely or who had relapses 
had consistently elevated rates. In the 
latter group of cases, the rapid sedi- 
mentation rates occurred in individuals 
who were afebrile and abacteremic, vet 
who were ill. 

Discussion. The observations re- 
corded in this paper indicate quite 
clearly that the erythrocyte sedimen- 
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Fic. 2.—Comparison of sed 


imentation rate and fever in 35 cases of bacteriologically proved brucellosis 


95 determinations 


dure may be of aid in interpreting the 
clinical course of the patient. The sedi- 
mentation rate has been helpful in as- 
certaining whether active disease is 
still present in patients who have re- 
covered symptomatically. Although fur- 
ther investigations are necessary, and 
vatients will have to be followed for a 
tumber of vears, it has been observed 
mn several occasions that as the pa- 
ient assumed a state of normal health, 
ither as a result of specific treatment 
r spontaneously, the sedimentation 
ite approache or became normal. 
onversely, the patients who did not 


tation rate is of no practical value in 
differentiating active brucellosis from 
other infectious diseases. Patients quite 
ill with a chronic form of the disease 
may have normal rates, even in the 
of complications. Another 
chronic infectious disease with similar 
findings is tuberculosis.' Patients with 
extensive pulmonary tuberculosis may 
have normal sedimentation rates. Ac- 
tive rheumatic fever is another condi- 
tion where normal rates may be ob- 
tained. 


presel Ice 


The sedimentation rate may be of 
definite aid from a prognostic point of 


|__| 

= 

re 

itl 

el 

Ot 

EN 

i01 

ion 

th 

‘mM 


214 


view in brucellosis; that is, in patients 
having an accelerated rate, although 
they are symptomatically well, there 
exists more of a possibility for a clinical 
relapse than in individuals who have re- 
covered simultaneously with a return 
of the rate to 


values. Similar observations have been 


sedimentation normal 


made in patients with chronic disease 


such as tuberculosis and rheumatic 


fever 


Summary. 1. The erythrocyte sedi- 


mentation rate was evaluated in 43 pa- 


AGNEW, 


SPINK: 


tients having bacteriologically proved 
acute or chronic brucellosis. The test 
was found to be of little practical value 
in differentiating brucellosis from other 
infectious diseases. Normal or acceler- 
ated rates had no definite relation to 
the duration or severity of the illness. 
Sedimentation rates appear to be 
of some prognostic help in ascertaining 
the presence or absence of active dis- 
ease in patients who have recovered 
symptomatically from the disease. Per- 
sistent rapid rates appear to be asso- 
ciated with continued active disease 
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\LTHouGH the treatment of carcinoma 
of the breast has undergone no radical 
transformation within the past few 
vears, the disease has taken on new sig- 
nificance by reason of certain related 
developments. First, the number of 
patients seeking medical advice for 
breast symptoms has increased as a 
result of the concern aroused by the 
ducational campaign of the American 
Society, the Public Health 
Service, and other agencies. The lay- 
nan is becoming increasingly cancer 
‘onscious, and many women who, 10 
ears ago, would not have known what 

lump in the breast signified or how to 
ate it are now thoroughly conver- 


Cancer 


int with the symptoms of carcinoma 
ud are seeking medical attention at 
ic slightest suggestion of trouble. This 
eans that there is now a greater op- 
tunity to reduce the high mortality 
om breast cancer through early diag- 
sis and early treatment. 

\ second development which has 


portant bearing on breast cancer is 


the experimental work being performed 
on animals. A large part of general 
cancer research is now directed to- 
ward mammary cancer, and_ recently 
there have been opened up new 
avenues of approach which may prove 
applicable to the problem of the con- 
trol of human breast cancer. The 
physician will find it worth while to 
review briefly the existing knowledge 
about this important disease. 

IncipENCE. In 1946 carcinoma of the 
breast caused 17,500 deaths in the 
United States, a crude death rate of 
12.5 per 100,000 persons.'* Cancer of 
the breast is not as lethal as cancer in 
many other parts of the body. Only 
one-fifth of patients with breast 
cancer die within a year of diagnosis 
as compared to an average of one- 
third of all types of cancer.*° Thus the 
prevalence of mammary cancer among 
the living is even more striking than its 
high death rate. Dorn,?! in 1944, esti- 
mated on the basis of the urban white 
population that there were 108 patients 
(215) 
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with carcinoma of the breast per 
100,000 persons Approximately 99% of 
all breast carcinoma occurs in females. 
Recent morbidity data from New York 
State indicate that the breast is by fai 
the most frequent site of cancer in 
women, being almost twice as common 
as cancer of the cervix and 3 times as 
common as cancer of the stomach.!*" 
In 1946 the number of women dving 
from breast cancer was larger than 
from any other type of cancer, with 
the exception of cancer of the digestive 
svstem.'® 

The death rate from cancer of the 
breast increased from 10.7 per 100,000 
population in 1936 to 12.5 in 1946, but 
these are crude death rates and do not 
allow for the ageing of the population 
during the period. 

ET1ioLoGY OF CARCINOMA OF THI 
BREAST Animal) Experimentation. A 
tremendous amount of work has been 
done on the genesis of mammary 
tumors in the experimental animal, es- 
pecially the mouse. The work was 
recently reviewed by Shimkin.** The 
development of mammary cancer in 
the mouse appears to be controlled by 
the following 3 factors: (1) its genetic 
constitution, (2) a milk factor, and (3 
hormonal 

For many vears strains of mice with 
a high incidence of breast cancer due 
to a gene or chromosomal factor have 
been produced by inbreeding experi- 
ments. In 1936 Bittner”! 


that the development of mammar\ 


discovered 


carcinoma in mice was partly depend 
ent on another factor, extrachromo- 
somal, in the mothers milk. By 
suckling young females of a low tumor 
strain on mothers of a high tumor 
strain, the incidence of mammary 
carcinoma increased.  Bittner’s 
work has been confirmed by many 
Bv this method Haag- 
ensen and Randall*® recently induced 


investigators.‘ 


mammary cancer in 76% of the females 


of a strain of mice in which there was 
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no mammary carcinoma among control 
animals. Thev found that as little as 
0.2 ec. of milk could induce cancer 
The responsible agent in the milk has 
not vet been identified but has been 
postulated to be a virus. The milk 
factor was not found in whole blood 
in significant concentrations.” 

Lacassagne,* in 1932, produced 
breast carcinoma in male mice by the 
injection of large doses of estro- 
gens. His work has been greatly 
Geschickter” report- 
ed the production of mammary cancel 
in 100% of nonsusceptible rats, male or 
female, by prolonged administration, of 
estrogens. Shimkin and Wyman‘ found 
the carcinogenic dose for male mice 
within the ranges of concentration 
elaborated by the normal female of the 
species. The fact that carcinoma is pro- 
duced not only by the naturally occur- 
ring steroids but also. by svnthetic 
estrogens with a different chemical 
structure suggests that estrogens are 
not directly carcinogenic but that they 
stimulate the tissues to provide a 
medium suitable for the development 
of cancer.” 

It is difficult to assess the relative 
importance of the three factors 
hereditv. milk factor, and hormonal 
stimulation—because of the unsolved 
problems involved in an attempt to 
measure one independently of — the 
others. That they do work independ 
ently is suggested by the variations 
which occur in the mouse’s mammar\ 
gland depending on which factor is 
predominating.”* 

\Mlammarv cancer has also been 
induced in mice by the cutaneous an 
intraperitoneal adminstration of methy 
cholanthrene.**:* 

Etiologic Factors of Importance i 
the Human. Heredity, the milk factor 
and hormonal stimulation have 1m 
been proved to be of primary signif 
cance in the etiology of human cance 


In the human. hereditary factors al 


t 

! 
e 
C 
b 
ti 
n 
Cl 
tl 
hi 
Ve 
Ve 
he 
lu 
ul 
la 
g 
r 
T 


SURGERY 217 


probably only of iageet mce as regards 
organ specificity." 23.71.88 NicDonald®! 
found that in relatives of patients with 
carcinoma of the breast the incidence 
of mammary cancer was 3 times that 
expected. 

No evidence has yet been found of 
the operation of the milk factor in the 
human. Macklin™? suggested that an 
attempt be made to trace a group of 
women whose mothers died in child- 
birth and who were not nursed by a 
wet nurse. A low incidence of carci- 
noma of Pa breast in such a group 
would suggest a direct relationship. As 
vet the available facts do not justify 
the recommendation that women with 
a family history of cancer should not 
nurse their young,'*:* although this has 
been suggested.*4 

In 1944 Nathanson** summed up the 
evidence for the hormonal causation of 
carcinoma of the breast as follows: 
“Hormones may possibly be the direct 
cause of malignant change in the 
breast. either from an excess stimula- 
tion or as the result of an atypical 
metabolism. As yet there is not con- 
crete evidence to prove this. It is likely 
that they merely prepare a_substr: ate 
upon which another agent mav act.” 
For many vears estrogenic hormones 
have been given to large numbers of 
vomen for therapeutic purposes, but 
mly rare reports have appe sared which 
vould indicate that carcinoma of the 
breast might have been caused by 
uch administration.*:**° In these cases 
he evidence that carcinoma was pro- 
luced by estrogens was not conclusive. 

Two recent case reports suggest a 

iusal relationship between carcinoma 

the male breast and hormones. One 
ian developed carcinoma following 
gestion of 1,097 mg. of diethylstil- 

‘strol over 489 days!; another had 

rcinoma.of the breast associated with 

\orioncarcinoma of the testis.®* 


The results of animal experimenta- 
would seem to warrant Chase's 


admonition’? that “estrogens should 
not be given to any woman in amounts 
greater than normally occcurring; and 
none at all to women with a family 
history of carcinoma, especially of the 
breast: and none to a woman operated 
on for a breast tumor, before or after 
operation.” 

Childbearing and nursing apparently 
decrease the likelihood of the develop- 
ment of breast cancer.2:14:22:71,78.88 This 
has given rise to the stagnation theory 
of causation. Adair? reported that only 
8.5% of patients who developed mam- 
mary cancer gave a normal nursing 
history, whereas 80% of a control group 
of healthy women had nursed their 
children normally. For prophylaxis 
against breast cancer he advised that 
the mother nurse her children unless 
definite contraindications were present. 
If the milk factor proves to be effective 
in the human and if nursing is dis- 
couraged, the mother’s chances of 
developing cancer may be increased in 
order to decrease those of the child. 

An attempt was made to determine 
the effect of fertility on the age at 
which cancer of the breast occurs by a 
detailed study of 201 women treated 
at the Hospital of the University of 
\finnesota.** It was found that the 
average age of occurrence of breast 
cancer was the same for sterile women, 
those with low fertility, and those with 
a large number of pregnancies. 

Carcinoma of the breast is most com- 
mon in middle life.** The peak of the 
age incidence is between 46 and 48 
vears and the median age, 52. One- 
third of the patients are from 45 to 55 
vears of age. 

The presence of certain benign 
lesions in the breast has been thought 
to increase the likelihood of cancer. It 
is probable that intraductal papilloma 
more than any other breast lesion pre- 
disposes to the development of cancer.** 
Exhaustive studies have been made to 
determine the relation of chronic 
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cystic mastitis to carcinoma of the 
breast, but the subject is still contro- 
versial. The studies of Warren*’:** and 
Logie® suggest that there is a causal 
relationship. Warren's data indicate 
that the breast cancer attack rate for 
women from 30 to 49 years of age with 
chronic cystic mastitis is 11.7 times the 
rate for the Massachusetts female popu- 
lation. Other reports have stated that 
most types of chronic ee mastitis are 
6.30.61 (CGeschickter* 


stated that only in adenosis is there a 


not precance rous.~ 


significant predisposition to malignan- 
cy. It appears that the causal relation- 
ship. if it exists, is tenuous. There is 
general agreement that the danger of 
cancer is not great enough to warrant 
simple mastectomy in this condition for 
prophylactic 
ParHo.tocic Hisro.ocy. Foote and 
Stewart,“ recognizing that no gener- 
ally accepted classification of breast 
carcinoma existed, recently published 
the classification used at the Memorial 


Hospital in New York City: 


HistoLocic CLASSIFICATION OF 
NOMAS OF THE BREAST 
I. PAGETs DIsEASE OF THE NIPPLE. 
II. CARCINOMAS OF MAMMARY 
Ducts. (a) Noninfiltrating tumors: | 


Papillary carcinoma; 2, Comedo carci- 
noma. 

b) Infiltrating tumors: 1, Papillary 
carcinoma; 2, Comedo carcinoma: 3 


Carcinoma with productive fibrosis; 4 
Medullary carcinoma; 5, Colloid car- 
cinoma. 

II]. CarcrnomMas or \IAMMARY Lo- 
BULES. (a) Noninfiltrating; (b) Infiltrat- 
ing 

[V. RELATIVELY RARE CARCINOMAS. 
(a) So-called sweat gland carcinoma: 
b) Intracystic carcinoma; (c) Spindle- 
cell carcinoma, “adenosarcoma”: (d 
Adenoid cystic carcinoma; (e) Carci- 
noma with osseous and cartilaginous 
metaplasia; (f) Squamous carcinoma; 
(2) Malignant variant of fibro-adenoma 
and cystosarcoma phyllodes. 
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It is now generally thought that 
Paget’s disease of the nipple always 
arises in the mammary ducts and ¢ eXx- 
tends to the nipple only secondarily.'°:** 

PREOPERATIVE D1acnosis. It may be 
stated that, in general, the easier the 
diagnosis of a given cancer of the 
breast, the less the chance of cure. 
Skilled observers may be able by a 
painstaking physical examination — to 
differentiate a small benign from a 
small malignant lesion in a high per- 


centage of instances.*° This is probably 


not possible for most examiners.?°?:*! 
What is most important is the recogni- 
tion of small and indefinite “dominant 
lumps” and _ their subsequent excision 
for gross and microscopic examina- 
tion.“” Small axillary metastases are 
particularly difficult to recognize pre- 
Operatively, and nodes enlarge “d by be- 
nign processes are often mistaken for 
axillary 

In recent vears, several types of be- 
nign breast lesions have been described 
which may give all the clinical signs of 
plasma cell mastitis,** 
circum- 
mastitis,“* and 


carcinoma: 
granular cell mvoblastoma,"” 
scribed suppurative 
comedo mastitis.”? The fact that thes« 
lesions often cannot be differentiated 
from carcinoma by preoperative ex- 
amination emphasizes the necessity of 
biopsy before performing a_ radical 
mastectomy. 

Low-Beer and his co-workers“ 
of the Universitv of California have re 
cently reported interesting e xpe riments 


64,7 


on the diagnosis of breast lesions using 
radioactive phosphorus Twenty 
four or 48 hours before operation trace 
doses of radioactive phosphorus wer 
administered intravenously in the fon 
of disodium hydrogen phosphate soh 
tion to patients with breast lesion 
Skin surface measurements of radioac 
tivity were made with the Geiger-Mii 
ler counter. Sixteen of 17 patients wit 
benign breast lesions gave skin surfac 
measurements comparable to those 
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normal skin. Of 41 patients with malig- 
nant lesions of the breast, all but 7 
showed an increase skin surface 
measurements of over 25%. These 7 in- 
cluded very small and deeply seated 
lesions. Benign inflammatory lesions 
gave greatly increased radioactivity 
over the infected areas. 
Roentgenography of the breast, 
either with or without injection of 
opaque material into the ducts, has 
been recommended as an aid in the 
1.59.69 but 


has not generally been acce pted as hav- 


diagnosis of breast lesions," 


ing much value. 

PROGNOSIS OF THE UNTREATED Pa- 
rien’. In 1946 Wade"? compiled data 
from several reports on 777 patients 
with carcinoma of the breast who had 
had no treatment whatsoever. The 
average duration of life from the onset 
of symptoms was 38.3 months. Spon- 
taneous cure has not been reported. In 
Daland’s series'* of 100 untreated pa- 
tients the average duration of life after 
the onset of sv mptoms was 40.5 months, 
and 22% of the patients were alive after 
5 vears, 9% after 7 vears, and 5% after 
10 years. 

TREATMENT. It is generally agreed 
that our present techniques of treating 
breast cancer are of real value in the 
cure of early lesions and are effective 
in the palliative therapy of advanced 
disease. In treated patients one can ex- 
pect a 5 year survival of approximately 
The prognosis in cancer 
of the breast is considerably influenced 
by the presence or absence of axilk ary 
If the lesion is limited to 
the breast, approximately 60 to 85% of 
atients can, with proper treatment, be 
xpected to survive 5 years or more; 


metastases 


vhereas with axillary node involve- 
ient only approximately 25% will live 
vears.! War- 
‘n and Tompkins!*’ have shown that 
ith the cure rate and the survival time 
crease as the extent of axillary met- 
tases increases. Yet treatment is of 


value even in far advanced carcinoma 
of the breast. Wade*? estimated that 
even in advanced breast carcinoma ra- 
diotherapy, alone or combined with sur- 
gery, _ increased the survival rate by 
21.5% at 1 year, 22.5% at 2 vears, 10% 
at three vears, 10.5% at four years, and 
9.5% at 5 years. 

Radical mastectomy remains the 
treatment of choice in carcinoma of 
the breast. Little new has been added 
to its technique. The completeness with 
which the operation is performed is 
much more important than the type of 
operation used. This was emphasized 
by one study'! in which the survival 
rate for radical mastectomy was in di- 
rect proportion to the duration of the 
operation. Not only must operation be 
complete, but gre at care must be taken 
not to implant cancer cells in the opera- 
tive field, i.e. to practice “cancer asep- 
sis’.'"' Cancer has been implanted 
into the donor site when skin grafting 
has been performed in radical mastec- 
tomy.'? Haagensen** has recently de- 
scribed his technique of radical mas- 
tectomy which emphasizes the funda- 
mentals laid down by Halsted and Wil- 
lv Meyer and includes routine skin 
grafting. The careful undercutting of 
the skin to the limits of deep removal 
has been advocated to decrease skin 
recurrences.'* Rodman attributed a 
low incidence of skin recurrences 
(2.2%) following radical mastectomy 
to extensive skin removal. For the sur- 
geon who finds it necessary to ligate 
the axillary vein during radical mastec- 
tomy it may be of interest to note that 
significant edema of the arm did not 
follow its ligation in 4 instances.** 

Postoperative lymphedema has been 

a perplexing problem for surgeons. It 
is most commonly caused by infection 
and Roentgen-ray dermatitis.°' Guthrie 
and Gagnon** have re ported an opera- 
tion for the relief of lymphedema in 
which several collodion strips are in- 
serted subcutaneously from the arm to 
the chest and left in place for 3 weeks. 
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In recent vears there has been a ten- 
dency to limit the criteria of operability 
of carcinoma of the breast because of 
the poor results obtained in far ad- 
vanced disease.*!:*! Haagensen and 
Stout after a careful study of post- 
operative results, set up the foliowing 
definite contraindications to operation: 

distant metastases; 2, inflammatory 
type of carcinoma; 3, supraclavicular 
metastases; 4, edema of the arm; 5, 
intercostal or parasternal nodules; 6. 
satellite nodules in skin over the breast; 
7, carcinoma developing during preg- 
nancy or lactation. They obtained no 
cures if any of these existed and re- 
i patient with any of them as 
“categorically inoperable” 

The following factors were found to 


signify such a poor prognosis that the 


arded 


presence of any two in a patient was 
contraindication to 
ulceration of the skin; 2. 
limited edema of the skin (less than a 
third of the breast surface ); 3, 
of tumor to chest wall: 


regarded as a 
operation: 


fixation 
4, axillary nodes 
measuring 2.5 cm. or more in diameter 
and proved to contain metastases by 
fixation of axillary nodes to 
skin or deep structures with nodes 


biopsy; 


prove <1 to be metastatic by biopsy. 

If these rigidly ob- 
served, the 5 year survival rate would 
certainly be increased, but some 
patients would lose the chance of 
The carcinoma which 
develops during pregnancy or lactation 
is not hopeless as shown by re ports of 
long survivals following radical mastec- 
tomy in such instances.*®:47-%8 

Although most observers have 
thought surgery to be contraindicated 
in inflammatory carcinoma of the 
breast, Meyer, Dockerty and Harring- 
ton™ rece ntly re porte d 61 patients with 
inflamm. tory carcinoma treated by 
radical mé ystectomy and_ postoper: itive 
irradiation. Three patients lived more 
than 5 years after operation, and 1 was 
alive 9 years after operation. 

Irradiation. One of the most contro- 


criteria were 


breast can- 
Roentgen-ray 


versial subjects relative 
cer is the value of 
therapy as an adjunct to operation. 
Preoperative irradiation is rarely used 
in the United States, but opinions are 
divided concerning the usefulness of 
postoperative irradiation. Most obser- 
vers believe that if the axillary nodes 
are not involved, postoperative irradia- 
tion adds little or nothing to the length 
of There has been 
great disagreement as to the value of 
irradiation when axillary metastases are 
present. Most writers have advised 
irradiation — if 
$45 55 


routine postoperatin 


axillary metastases 


present?” 
but no verv convincing 
statistical proof of its value has vet 
been given. Other authorities do not 
believe it is worth while except for 
recurrences or metastases.***! the 
result of a recent study at Stanford 
University, Siris and Dobson’ have 
eliminated routine postoperative irradi- 
ation. 

Irradiation is often of striking value 
for recurrences or metastases. Recent 
reports have emphasized the increase 
in survival as well as alleviation of 
suffering which irradiation affords in 


far advanced 


Castration. Because of the possible 
causal relationship between estrogens 
castration 
has been advocated for the treatment 


and mammary carcinoma, 
of carcinoma of the breast of women 
ot premenopausal age. Castration has 
been found to produce temporary 
improvement in about one-fifth of 
patients with metastatic carcinoma.” 
The greatest effect has been that o1 
bone metastases. There seems to have 
been little difference in the result: 
whether castration was by irradiatio1 
x by surgery. The value of castration 
as a prophylactic procedure followin 

radical mastectomy is difficult to asses: 

Adair and his associates® advise castr: 

tion for any young women of pre- 
me nopausal age shown to have axilla 

metastases. From a study of 25 patien‘s 
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treated by radical mastectomy and cas- 
tration, Horsley™ has concluded that 
castration is a valuable adjunct. 

Hormones. During the last few years 
both estrogens and androgens have 
been shown to have beneficial effects 
on some patients with advanced carci- 
noma of the breast. Soft tissue mani- 
festations of breast cancer are improved 
by administration of estrogens in about 
a third of pi atients over 60 years of age. 
\ deleterious effect is produced in 
women who are 

Androgens may affect metastases from 
carcinoma of the breast at any age. 
especially effective 
osseous metastases but may 
affect soft tissue metastases in large 
doses.‘** Neither estrogens or andro- 
gens appear to have more than a 
temporary effect and are probably not 
as beneficial as Roe ‘ntgen-ray therapy.’ 


Testosterone — is 


against 


Summary. Some of the recent litera- 
ture concerning carcinoma of the fe- 


male breast has been briefly reviewed. 
Although no radical changes in treat- 
ment have occurred, it is logical to ex- 
pect a decrease in mortality because 
women with breast lumps are now re- 
porting to physicians earlier. The 
physician, in turn, must excise all 
“dominant lumps” for gross and micro- 
scopic examination and pertorm a 
radical mastectomy if the mass proves 
to be cancer. 
Experimental mammary carcinoma 
in mice is intimately related to 3 fac- 
tors: heredity, the milk factor, and 
estrogens. As yet none of these has 
been proved to be ot primary impor- 
tance in the etiology of human mam- 
mary cancer. The preoperative diag- 
nosis of breast lesions by the use of 
radioactive phosphorus, now the 
experimental stage, is an ingenious new 
approach 


which may prove to be 


valuable. 
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tonRHAGIC extravasations into the 
into the both 
occupy a prominent part in the ophthal- 
moscopic picture of many of the lesions 
of the internal eve which have loss of 


retina vitreous or 


vision as their primary manitestation. 
In some of these lesions, the bleeding 
is due either to disturbances in the 


clotting mechanism of the blood or to 
detects in the and is the 
primary factor causing the disturbance 
the bleeding is 
a secondary manifestation of an 
inflammatory or degenera- 
tive process in the retina or choroid in 
the blood vessels are involved 
only incidentally. In either event, the 
control of the bleeding is likely to seem 
to be the most important factor in the 
therapy of the retinal lesion. Therefore. 
the ophthalmologist seizes with avidity 
drug recommended for 
At first. such drugs are 
kelv to be emploved indiscriminately 
vithout careful consideration of the 
iechanism of the hemorrhage or the 
ode of action of the drug. Gradually, 
wever, the the drug is 
irrowed down to use in those tvpes of 
ses in which it is at least theoretically 
tional. This has occurred with rutin 


1 its predecessor, hesperidin. 


vessel walls, 
of vision. others. 
merely 


underlving 


whic h 


Mm any hew 


this purpose. 
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Hemorrhages in the retina have been 
noted to be associated frequently with 
increased fragility of the minute vessels 
of the skin, particularly in such disease 
entities as nonthrombocytopenic 
pura, hypertension and diabetes mel- 
litus. Various substances, such as citrin. 
hesperidin and rutin have been advo- 
cated for the treatment of such hemor- 
rhagic conditions on the basis of their 
property of restoring il capillary 
inte in with increased 
fragility. A rather voluminous literature 
has appeared recently. 

Szent-Gvorgvi and associates® in 1936 
first postul: ated the existence of a sub- 
stance which they called “vitamin P” 
(permeability vitamin) on the basis of 
the action of an extract of Hungarian 
red pepper and lemon juice in cases 
of idiopathic or nonthrombocytopenic 
purpura. This extract was called “citrin™ 
or “vitamin P,” and it was suggested 
that a deficiency of this substance was 
responsible for the purpuric manifesta- 
From citrin later was isolated 
glucoside, hesperidin, which was first 
reported in citrus fruits by Lebreton?* 
in 1828. Studies of the properties and 
composition of citrin have shown it to 
be an impure mixture of hesperidin 
and eriodictyol, both of which are fla- 

( 223 ) 
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vanone glucosides.** Mager*®* in 1942 
isolated eriodictyol rhamnoside from 
citrin, and Higby" from his study in 
1943 of the crude flavone preparations 
concluded that the eriodictyol gluco- 
sides were not the source of vitamin P 
activity. He further found that pure 
hesperidin, pure limonin, or pure erio- 
dictvol had no effect, but a substance 
isolated from crude orange hesperidin. 
identified as hesperidin methyl chal- 
cone, was found to be active. The fla- 
vone glucoside rutin was isolated from 
buckwheat in 1S60 by Schunck.*? How- 
ever, the properties of only one of the 
flavones were little known until Szent- 
Gvorgvi reported his findings. Akamat 
su’ in 1931 observed increased action 
of the frog heart with decreased pulse 
rate and increased minute volume after 
administration of such flavones as quer- 
cetin, quercitrin, rutin, myricetin, and 
myricitrin, but noted no other physio- 
logic activity. Rutin is a rhamnogluco- 
side of the flavonol quercetin, having a 
chemical structure similar to quer- 
Couch, in evaluating the capil- 
lary action of the various flavones, noted 
the similarity of the structure of rutin 
to that of hesperidin. The first studies 
human beings were begun in 1942. 
Hesperidin decreases capillary fragility 
but has no effect on capillary perme- 
abilitv. Rutin is thought to affect both 
capillary fragility and permeability. 
Abnormality of the capillary walls 
may be manifested in either or both of 
two ways: 1. A weak portion of the 
capillary may rupture with consequent 
extravasation of blood cells into the 
tissues, forming a c apillary pe ttechia. 
2. Permeation of fluid may increase 
from the capillary into the intercellular 
spaces. The first abnormality is termed 
increased c apillary fragilitv” and the 
second is called “increased capillary 
permeability.” In the latter condition a 
larger amount of protein than normal 
usually is released through the cap- 
illarv walls. The mechanism of these 
disturbances is not entirely understood: 
but. as noted by Peck and Copley,*! 


various physiologic alterations may be 
the basis for the pathologic manifesta- 
tions. It may be that there is increased 
hvaluronidase activity tending to 
liquefy the peric: apillary supporting 
tissue which contains hyaluronic acid. 
On the other hand, there may haye 
been damage to the endothelium, 
resulting in inhibition of production of 
the intra-endothelial cement substance 
which may act as a protective coating 
for the lining of the c apillary. Or there 
may be changes in the pericapillary 
elastic tissue as a result of which its 
cushioning effect is impaired to such 
a degree that application of pressure 
will cause rupture of the endothelium. 
Peck and Copley noted that this diver- 
sity of physiologic and pathologic pos- 
sibilities may be responsible for the 
successful treatment of increased capil- 
lary fragility in one disease whereas 
the same treatment is ineffective in 
another disease in which the status of 
the capillaries is apparently similar. 
The determination of capillary fra- 
gility is made usually by a_ positive 
pressure method, either the original 
Rumpel- 
Leede or the infradiastolic technic of 
Gothlin.'* The majority of recent 
authors seem to prefer the latter. For 
testing capillary ‘ability. the 
observation of changes i 1 lymph flow 
bv use of vital dyes, as patent 
blue V injected intradermally, as 
originally devised by McMaster,** and 
successfully employed by Griffith and 


supradiastolic technic — of 


Lindauer.” is simple and adequi ite 
Peck and Copley*! thoroughly revie wed 
the various methods of testing for 
capillary abnormalities and gave a 
te bibliography of this 
Capillary fragility has been found t 
be elevated in a host of conditions 
Diem? tested capillary resistance of! 
more than 500 patients by the negativ: 
pressure (suction) method of Hech 
and found a lowered resistance i 
minor infections and _ intoxication: 
extremely low resistance in polyar 
thritis, moderate lowering in epidemi 
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hepatitis, glomerulonephritis, hepatic 
cirrhosis, gastric and duodenal ulcers, 
scarlet fever, multiple sclerosis and 
diabetes mellitus. A lowered content 
of vitamin C in the blood causes an 
increase in capillary fragility in scurvy. 
This responds to the administration of 
ascorbic acid, but much more readily 
to combined treatment with ascorbic 
acid and vitamin P (citrin, hesperidin 
and rutin). However, Scarborough*® 
stated that increased fragility of “the 
capillary walls must be regarded as 
evidence of a deficiency of vitamin P. 
He described two forms of subcuta- 
neous bleeding as a result of nutritional 
deficiency: (1) that caused by a defi- 
ciency of ascorbic acid, in which 
Cc :pillary resistance may or may not be 
low, but in which large ecchymoses 
involve the subcutaneous tissue and 
muscles, and (2) that caused by a 
deficiency of vitamin P, in which small 
petechiae are found in the skin. He 
stated that vitamin P alone does not 
control the large subcutaneous hemor- 
rhages, anemia and general malnutri- 
tion characteristic of the scorbutic 
state, but these respond readily to large 
doses of ascorbic acid. But, he state d, 
vitamin P does benefit a lowered capil- 
lary resistance, if present in a case of 
scurvy. 

Increased capillary fragility has not 
been reported in any individuals who 
are healthy. Cutter and Marquardt® 
stated their belief that all chronic dis- 
eases, such as rheumatic heart disease, 
hypertensive cardiovascular disease, 
diabetes mellitus and so forth, predis- 
pose to increased fragility. They found 
the highest degree of increased capil- 
ary fragility, as seen by capillary rup- 
ures in the nail beds, in patients whose 
ystolic blood pressure exceeded 200 
im. of mercury. Other conditions, as- 

«ciated with increased capillary fra- 

ility reported in the literature, are 
ulmonary hemorrhage, heart block, 

iclear lesions of the eighth nerve,*® 
radiated tissues,’® frostbite,!* and toxic 
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reactions due to sulfadiazine, gold salts 
and aspirin.* 

That there is a high incidence of in- 
creased skin capillary fragility in hyper- 
tensive cardiovascular disease is well 
shown by the work of Griffith.’> He 
tested 1,600 patients whose blood pres- 
sures were elevated and found that 19% 
had increased fragility of the capillaries 
and an added 11% had increased per- 
meability of the capillaries. He noted 
further that 10% of those with abnor- 
mality of the capillaries had an attack 
of apoplexy within 16 months, whereas 
only 1.9% of those with normal capil- 
: iries had such an attack. Furthermore, 

J% of those with damaged capillaries 
had subsequent retinal hemorrhages. 
while these were present in only 2% of 


‘those with normal capillaries. He found 


that 73% of the patients who had 
retinal hemorrhages had increased cap- 
illary fragility or permeability. Shanno 
and his associates found that 75% of a 
series of 79 individuals who had hemor- 
rhages in the retina associated with 
hypertension, diabetes mellitus or both 
had_ increased capillary fragility or 
permeability. 

Since the publication of the results in 
the first group of patients with in- 
creased capillary fragility and perme- 
ability who were treated with rutin by 
Griffith, Couch and Landauer! there 
have been many reports on its effects 
on various conditions. Favorable re- 
sults have been reported in the treat- 
ment of gross hematuria from con- 
genital polycystic kidneys,'' of experi- 
mental frostbite? of increased capil- 
lary fragility produced in rats by ir- 
radiation,’ of gastro-intestinal 
bleeding in hereditary hemorrhagic tel- 
angiectasia.27 Madison and _ Pohle** 
stated that in 88% of 173 reported cases 
of purpura of various types the fragility 
decreased under treatment with rutin. 
These authors presented 14 cases of 
purpura in which this type of treat- 
ment gave questionable to excellent re- 
sults. Stocker,®? after investigation of 
the effect of rutin on the blood-aqueous 
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barrier. concluded that rutin causes only 
slight tightening of the 
normal rabbits, but when phy sostigmine 


barrier in 


is instilled into the conjunctival sac of 
a rutinized animal the in- 
crease in permeability of the barrier is 
much “aa than that which ordinarily 
follows instillation of physostigmine. 
\icManus and Landrigan** treated 10 
patients who had increased capillary 
fragility and 5 normal patients with 
from 20 to 40 mg. of rutin 3 times dail) 
for 4 weeks with irregular results. They 
concluded, therefore, that rutin was in- 
effective in this group, but showed no 
toxic ettects. 

Concerning the treatment of the in- 
creased capillary fragility of patients 
with hypertensive ardiovascular dis- 
ease, there have been several excellent 
particularly those of the 
Griffith, Shanno, Lindauer group. This 
— is well summarized by Griffith.' 
Kepeated studies for periods up to 48 
months 


pe tpe rs 


average 16 months) were 
made on 189 patients with elevated 
blood pressure and with defects of the 
capillary walls. These patients were 
given initially 60 mg. of rutin each day. 
Tests were repeated every 6 weeks 
when results showed abnormal condi- 
tions and every 3 months when results 
were normal. The dosage of rutin was 
increased by 20 mg. per day whenever 
the tests indicated abnormalities. For 
72% of the patients 60 mg. daily was 
sufficier t to maintain capillary integ- 
rity; for 87% 80 mg. or less daily was 
sufficient, but 13% waned varying 
amounts up to 400 mg. per dav. In 75% 
of the cases results of tests became con- 
stantly normal, but in 25% they were 
intermittently normal. In the latter 
group, all but 6% of the patients were 
irregular in attendance for treatment 
and follow-up. In 16 months of observa- 
tion it was found _ that apople XV 
occurred in 1.5% of the patients in the 
treated group who had normal results 
of tests and in 9% of the group who 
had received irregular treatment and 
had had only transient periods of 


normal capillary resistance. The inci- 
dence of retinal hemorrhages in these 
two groups was the same as the inci- 
dence of apoplexy, but the retinal and 
cerebral lesions did not occur neces- 
sarily in the same individuals. Among 
52 persons, having retinal hemor- 
rhages, further hemorrhage occurred in 
14%, 5.7% 
capillaries and 38.3% had an abnormal 
condition of the capillaries under treat- 
ment. It was found that treatment with 
thiocyanate increased the capillary per- 


of this group had normal 


me ability and capillary fragility in _ 
of those treated. Madison and Pohle* 
reported questionable results from rutin 
therapy of 1 hypertensive _ patient 
with retinal hemorrhages. Goedbloed' 
described a patient whose petechial 
index returned to normal in 8S weeks 
with concomitant disappearance of ret- 
inal hemorrhages. Zfass"’ reported 4 
cases of hypertensive cardiovascular 
disease with rapid clearing of retinal 
hemorrhages in 3 when increased capil- 
lary fragility was restored to normal. 
He noted with the administration o! 
rutin the restoration to normal of capil- 
lary fragility which had been increased 
by thiocyanate therapy. 

Donegan and treating 
with rutin $1 patients having increased 
capillary fragility, noted that there was 
some decrease in general capillary 
fragility in all. Two patients with occlu- 
sion of branches of the central retinal 
vein obtained no improvement with 
rutin therapy, while in a third patient 
there was marked improvement coin- 
cident with decrease in capillary fra- 
gilitv. Treatment with rutin was unsuc- 
cessful in 3 patients with high mvopia 
and macular hemorrhages, in 3 patients 
with central choroiditis, and in 2 
patients with disciform degeneration of 
the macula. Three patients with Eales 
disease were treated with rutin. One 
of these showed marked improvement 
1 noted no change, and the third had a 
recurrence of hemorrhage into the vit 
reous while under treatment. They 
noted improvement in the retinal status 
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in “numerous instances” in their series 
of 20 patients with hypertension and 
various retinal complications. These 
authors also found complete disappear- 
ance of macular edema in patients 
treated with rutin. 

Soloff and Bello®! conducted a study 
designed to recheck the results of capil- 
lary fragility tests in cases in which 
blood pressure was elevated and the 
presence of subclinical scurvy had been 
excluded. For this purpose, they admin- 
istered 50 mg. of ascorbic acid, 50 mg. 
of niacinamide, 5 mg. of thiamine chlo- 
ride and 3 mg. of riboflavin 3 times 
daily to each individual for 1 month 
before the tests were made. Twentv- 
five nonhypertensive and 50 hyperten- 
sive patients were studied. Among the 
25 nonhypertensive patients, only 1, a 
diabetic patient, reacted positively to 
the Gothlin and Rumpel-Leede tests. 
Among the 50 patients with elevated 
blood pressure, only 2 gave positive re- 
actions to the Géthlin test. One of these 
had diabetes. In 33 of these 50 cases 
66%) results of the Rumpel-Leede 
test were positive. These authors stated 
that: “It is noteworthy that 3 of our 9 
patients with retinal hemorrh: iges gave 
a negative Gothlin and Rumpel- Leede 
reaction 
correlation be nee en a positive Rumpel- 
Leede reaction and the presence of 
retinal hemorrhages, as over 80% of our 
hypertensive patients with positive 
Kumpel-Leede reactions had no retinal 
hemorrhages.” Soloff and Bello gave 20 
ng. of rutin 3 or 4 times a day for a 
nonth to 10 of their patients who re- 
icted positively to the Rumpel-Leede 
est. They noted no difference in the 
umber of petechiae at the end of this 

ne. 

The source of the bleeding into the 

tina is not too clear in anv of these 

ports on the vascular diseases. Pre- 

mptively, the hemorrhages were a 

rt of hypertensive retinopathy and 

re not secondary to venous occlu- 

n. A more definite idea as to the 

es of conditions treated is given in 


There is obviously no , 


the report of MacLean and Brambel.*! 
In a series of 21 patients having 
vascular retinopathies, MacLean and 
Brambel have employed simultaneous 
treatment with rutin and dicumarol, on 
the basis that there are two chief 
retinal vascular problems: (1) hemor- 
rhage following capillary we akness and 
(2) vascular occlusion as the result of 
thrombosis, periphlebitis, atherosclero- 
sis or constriction. For the first, rutin 
was used, and for the second, heparin 
or dicumarol, because of their anti- 
coagulant action. There were 6 cases of 
partial occlusion of the central vein, 5 
of degenerative retinopathy, of 
central serous angiospastic re tinopathy. 
Treatment with both dicumarol and 
rutin resulted in improvement in all 
cases. Two patients with Eales’ disease 
were treated with rutin only, and 2 
with occlusion of a retinal tributary 
vein with dicumarol wae all improved. 
The remainder had_ diabetes. The 
authors postulate that thrombotic ten- 
dencies are inhibited by the anti- 
coagulant with resulting increased vas- 
cular efficiency followe d by clearing of 
the involved retina. 

Many reports have been made on the 
successful therapy with vitamin P of 
hemorrhagic disorders accompanied by 
increased capillary fragility. There are 
a few reports only of the ‘rapy of retinal 
hemorrhages by ‘the use of vitamin P 
preparations other than rutin. Hanum?2 
noted that under treatment with citrin 
the capillary resistance of 1 patient 
with retinitis proliferans increased but 
there was no change in the evegrounds. 
Rudy and associates*® gave hic speridin 
to 6 patients having diabetic retino- 
pathy and increased capillary fragility 
with negative results. A similar patient 
was treated by Kirtley and Peck** 
with hesperidin methyl chalcone with 
apparently negative results. Paez 
Allende** recommended vitamins C, K 
and P but presented no cases. Fox- 
worthy’s'” results from use of hesperidin 
in diabetic retinopathy were disap- 
pointing, in that hesperidin tended to 
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decrease fragility but it had no effect 
on the retinal lesions. She subjected 85 
nondiabetic patients and 69 diabetic 
patients without retinopathy and 44 
with retinopathy to positive pressure 
tests and found an average time for the 
irst appearance ot petechiae to range 
from 4.9 minutes in the first group, to 
2.36 minutes in the second group, to 
1.5 minutes in the group with retino- 
pathy. The number of petechiae which 
were present after 10 minutes were 14 
{1 and 101 respectively. Saubermann** 
noted that with the intravenous use of 
SO mg. of neohesperidin and of doses of 
vitamin C and calcium daily marked 
improvement occurred in vision in eyes 
in which there were old lesions of 
thrombotic type in the central vein. 
periphlebitis retinae, and Coats’ disease, 
but no improvement in the vision when 
more recent lesions of the same tvpe 
were present. 

That diabetic retinopathy is an im- 
portant part of the picture of diabetes 
mellitus, particularly in the cases of 
long duration, is shown by numerous 
studies. Wagener, Dry and Wilder* 
found retinopathy in 187 (17.7%) of 
1.052 cases of diabetes, Waite and 
Beetham” in 18% of 2,002, Hanum?? in 
20.2% of 966 and MoOllerstr6m** on 5.1% 
of 2,166. Most authors have shown that 
the incidence is correlated more closely 
with the duration of the diabetes than 
it is with the age of the patient. Givner 
and Lodyjensky'® reported on 128 dia- 
betic patients who were less than 19 
vears of age; all 3 who had retinal 
changes were known to have had dia- 
betes for 8 or more vears. Wagener*™ 
noted an increasing incidence of retino- 
pathy in cases of diabetes when his 
three series were compared. Retino- 
pathy was present in 8.3% of the 1921 
series of cases, in 17.7% of the 1934 
series and in 30.6% of the 1945 series 
if 021 cases. He found retinopathy in 
10 of who had had 
tor less than one vear, in 22% of those 
who had had it for from 1 to 10 vears. 
in 65% of those who had had diabetes 
tor trom |1 to 15 years, in 67% of those 


who had had it for more than 15 years 
and in 73% of those who had had the 
disease for 20 vears or more. Dolger*® 
followed for 25 vears or more 200 
patients who had diabetes and were 
less than 50 vears of age at time of on- 
set and found that none escaped retinal 
hemorrhages, albuminuria or hyper- 
tension or all three, in varying degree. 
Treatment of diabetic retinopathy 
has been directed along many lines. 
Many authors are of the opinion that 
the fundamental basis for the onset of 
retinopathy lies in the poor control of 
the hyperglycemia. On the other hand, 
\Mosenthal** concluded that the retinal 
hemorrhages were on the basis of hypo- 
glycemic reactions and advised high 
enough levels of blood sugar to prevent 
such reactions. Schneider co- 
workers*® and Schwarz'* stated that 
deficient tissue protein is the cause, and 
they recommended high protein diets. 
Many attempts have been made to re- 
verse the process in the retina by the 
use of the various vitamin P substances. 
Throughout the literature it is remark- 
able that when a series of patients who 
have increased capillary fragility and 
permeability are treated, those patients 
who have diabetes mellitus seem to be 
the most refractory to restoration of th« 
capillary status to normal. 

The high incidence of increased 
fragility, as measured on the skin capil 
laries in cases of diabetes, seems sig 
nificant, and points toward similay 
pathologic retina! 
capillaries. However, the mechanism of 
production of diabetic retinopathy is 
not known. The vascular change 
appear to affect the venous, rather thai 
the arterial, side of the circulation, a 
on opthalmoscopic 


alterations in the 


examination e1 
larged and tortuous retinal venules ai 
seen in many cases of diabetes. Perhay 
the earliest observable change is tl 
presence of micro-aneurysms in t] 
capillaries of the retina as noted hy 
Ballantvne,! who suggested that venous 
stasis was an early and essential factor 
in the development of diabetic retino- 
pathy. It is possible then that capillary 
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fragility and permeability are increased 
and this increase accounts for the small 
hemorrhages and exudates so charac- 
teristic of diabetic retinopathy. 

Most authors have noted a high in- 
cidence of apillary shacemality in 
patients who have diabetic re tinopathy. 
Rodriguez and Root* found that 40% 
of 100 unselected diabetic patients had 
increased fragility, while 100% of 56 
patients who had diabetic retinopathy 
had this derangement. Of the 40 un- 
selected patients, 65% had retinopathy. 
Mallery*® found increased fragility in 
25% of 120 cases of diabetes and retino- 
pathy in 25 (83%) of these. All of 
Hanums 12 patients with retinitis pro- 
liferans had capil: iry abnormality. 
\McFarland®’ examined diabetic 
patients with retinopathy and found 
that 92% had increased c: ipillary fra- 
gility. Beaser and associates’ noted in- 
creased fragility in 24% of nondiabetic 
nonhypertensive patients with other 
diseases. in 53% of nondiabetic hyper- 
tensive patients, in 54% of diabetic 
nonhypertensive patients and in 100% 
of diabetic hypertensive patients. 
Wagener™ quoted Foxworthy’s studies 
on capillary fragility in cases of dia- 
betes in which he later showed that 
the initial appearance of petechiae and 
the number of petechiae were consider- 
ably greater in diabetic patients with 
retinopathy than in those with normal 
retinas. 

The treatment of diabetic retino- 
pathy for the most part is attended bv 
discouraging results. Dolger® stated, 
“Neither vitamin C nor vitamin P. 
rutin nor hesperidin influence retinal 
hemorrhages significantly and une quiv- 
ocally. Evaluation of such therapy is 
difficult because of the spontaneous re- 
missions and exacerbations displaved 
by these lesions. I have given up hope 
in the use of these substances as the 
results are not strikingly different from 
the control group.” Givner't has made 
similar statements and _ noted that 
everal patients have had retinal hemor- 
rhages during the course of rutin 
herapy. Subconjunctival hemorrhages 


also have been reported.** In a sym- 
posium on the subject of diabetic 
retinopathy, Palmer" stated, “We have 
used considerable rutin, I cannot be too 
enthusiastic about it.” Joslin®® stated 
that his group was not so pessimistic 
as Dr. Dolger, but were rather open- 
minded. Dr. White®® said that with 
children who have used rutin the pro- 
gress of the disease in the eyes has 
been less rapid. Wilder** stated that he 
and his co-workers have used it in a 
good many cases but the results could 
not be interpreted. Some patients who 
have had untreated retinitis in diabetes 
have improved spontaneously. He 
added further that patients who have 
improved during the administration of 
rutin may have deceived his group. At 
present they have an impression that 
in some of these cases the process has 
been arrested and progress delayed 
by the use of rutin. Goedbloed re porte d 
a case of diabetes with re tinopathy and 
increased capillary fragility in which 
the skin capillaries dowly returned to 
normal under treatment with 80 mg. of 
rutin daily but in which the re tinal 
hemorrhages remained unchanged until 
2 weeks after vitamin C was given in 
conjunction with the rutin, and then 
nearly all the retinal hemorrhages 
cleared. Levitt, Cholst and associates?® 
treated 12 patients having diabetic 
retinopathy with 60 mg. of rutin daily 
for 2 months and 120 mg. daily for 
another month. These patients had 
been saturated with ascorbic acid 
they had received 100 mg. 3 times 
di ily for 1 month prior to therapy with 
rutin. They found it difficult to ascribe 
their results to rutin therapy. Only 
patients showed improvement in skin 
capillarv fragilitv. The retinal lesions 
in 5 eves improved, but 2 of these 
patients showed no improvement in the 
fragility of the capillaries of the skin, 
and only 2 patients showed simultane- 
ous improvement in retinal lesions and 
in fragility. One of their patients had a 
rapid progression of retinopathy to 
retinitis proliferans while under rutin 
therapy. 
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Donegan and Thomas!” studied 45 
patients having diabetes meilitus. 
Twenty-five of these had diabetic 
retinopathy. Despite a reduction in the 
general capillary fragility, there was 
little or no change in the retinopathy 


12 months. 


over a period of 3 to 

Rodriguez and Root? treated 20 
patients with diabetic retinopathy for 
§ months and found no observable 
change in the retinas of 13, absorption 

hemorrhages in the eves of 3, addi- 
tional hemorrhages in 2, and arteriai 
thrombosis in 2 while under therapy. 
Only 25% of their patients showed a 
return of the petechial index to normal 
x borderline figures. Shanno and asso- 
ciates”’ treated 79 patients who had 
retinal hemorrhage had diabetes 
12% had hypertensive cardiovascular 
disease and the etiology of retinal 
hemorrhage in the remainder was not 
stated) and found that from 50 to 70% 
of patients recovered normal capillary 
integrity under treatment with rutin 
They stated that these patients usually 
but not invariably failed to have further 
retinal hemorrhages. MacLean and 
Brambel*! in their series of cases in- 
cluded 4 patients with diabetic retino- 
pathy, none of whom had _ increased 
capillary fragility. However, 2 were 
placed on treatment with dicumarol 
only, while the other 2 received both 
dicumarol and rutin. All 4 patients had 
improved in visual acuity and absorp- 
tion of hemorrhages. 

It is fairly well established by 
numerous investigators that rutin has 
the property of restoring increased 
fragility of the skin capillaries to 
normal values in a large majority of 
patients so afflicted. In many patients 
this restoration is paralleled closely by 
a simultaneous improvement in the 
clinical condition. However, in the 
investigation of the effect of rutin 
therapy on the lesions of diabetic 
retinopathy and of other hemorrhages 
in the retina, additional factors compli- 
cate the picture. It is by no means 
certain that increased fragility and 
permeability of the skin capillaries are 


accompanied by a corresponding dys- 
function of the retinal capillaries. Much 
work that has been done certainly 
points toward that conclusion, but 
there are many discrepancies. Secondly, 
while some types of hemorrhage in the 
retina may be on the basis of vitamin 
P deficiency, there are many others 
which undoubtedly come from diverse 
other factors. Thirdly, the evaluation of 
clinical] improvement in the retina is 
notoriously difficult, since superficial 
hemorrhages in the nerve-fiber laver of 
the retina may absorb spontaneously in 
a few davs to a week, while more 
deeply placed hemorrhages may _per- 
sist for a vear or more. Moreover, 
retinal lesions of all types 
are subject to trequent remissions. 

It seems that the retinal complica- 
tions of the diabetic are much more 
refractory to treatment with rutin than 
are some of the other types of hemor- 
rhage in the retina. Certainly, the re- 
ports in the literature are much less 


hemorrhagic 


enthusiastic with regard to lesions in 
cases of diabetes than to those in cases 
of hypertension and some of the pur- 
puras. This lack of enthusiasm may be 
due in part to the slow course of dia- 
betic in the majority of 
cases, so that little change mav be seen 
from month to month, while in most 
other types of retinopathy the hemor- 
rhages are situated superficially so that 
absorption is more rapid. 

Whether rutin therapy is actually of 
benefit in the treatment of hemorrhagic 
lesions in the retina cannot be answered 
dogmatically at this time with the 
material at hand. Certainly, its action 
on reversing increased capillary fragil- 
itv in the skin and retina is not uni- 
versally accepted. Furthermore, the 
rel itionships between hypertension, 
retinal hemorrhage and apoplexy in 
treated and untreated cases as reported 
by Griffith's are noteworthy, but they 
have not been confirmed fully by other 
investigators. With regard to the lesions 
in the retina associated with diabetes 
it might be well to adopt the attitude 
of Rodriguez and Root.*? They stated 
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“Our studies show that capillary re- pharmacology of rutin, we may ascer- 
sistance is definitely low in practically tain the indications of its early use, in 
all persons with diabetic retinitis. We — the hope of preventing the capillary 
suggest the desirability of further trial damage related to the retinal and 
of this substance [rutin]. More impor- perhaps other degenerative complica- 
tant, however, is the possibility that tions in subjects with diabetes of long 
through further investigation of the duration.” 
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BOOK REVIEWS AND NOTICES 


Gray's ANATOMY OF THE HUMAN Bopy. Re 
vised and Edited by CHARLES Mayo Goss, 
M. D., Prot. of Anatomy, Louisiana State 
University. 25th ed. Pp. 1478; 1263 ills., 
mostly in color. Phila.: Lea & Febiger, 
1948. Price, $14.00. 

[HE continued prosperity of ‘Gray” 
through 25 editions extending over 90 
vears is surely a record for a medical text- 
book. It speaks well both for the intrinsic 
value of the book and for the skill of 
successive editors in keeping it abreast of 
continuing advances The return to a single 
editor in this edition is accompanied by a 
number of changes in text and illustrations, 
especially in the section on muscles and 

where the editor could use the 

results of his own unpublished research 


tasc 1ae, 


The chapter references have been consider 
ably expanded, so as both to include a 
recent bibliography — for each and_ to 
“introduce the names of as many contem 
porary anatomists as possible.” (For earlier 
reviews see the November 1942: the 
March, 1937: and the November, 1930 
numbe rs of this Journal E K 


THE CARE AND MANAGEMENT OF LABORA- 
rory ANIMALS. Edited by N. 
WorpEN, M.A. (Cantab.), B.S« Lond. ) 
Milford Prof. and Director of Research in 
Animal Health, Univ. Col'ege of Wales Pp 
368; 70 figs. Balt.: Williams & Wilkins, 
1947. Price, $8.50. 

Tuts book opens with a chapter on the 
laws which govern the use of experimental 
animals, with detailed discussions of con- 
struction, equipment and management, and of 
pests and their control in the animal labora- 
tory. Then follow 19 chapters on as many 
types of laboratory animal, each containing 
sections on stock, breeding cages, bedding, 
food requirements, handling, anesthesia and 
euthanasia, and diseases and their control, 
and each ending with a well selected list of 
references. The common types such as guinea 
pigs, rabbits, rats and mice and their wild 
relatives are given adequate space, but in 
addition the wood mouse, deer mouse, cotton 
rat, the voles, hamsters, ferrets, hedgehogs, pi- 
geons, canaries, amphibia and fish are con- 
sidered. An appendix on statistical analysis 
and indices of subjects and authors complete 
the book. Although the book has been pre- 
pared chiefly by British experts for use in 

( 232 ) 


Great Britain, it will be 
all who are concerned with laboratory ani 


mals, H. R. 


highly valuable to 


MATHEMATICAL ANALYSIS OF BINOCULAR VI- 
sion. By Ruvoir K. Lunesurc, Dartmouth 
Eye Institute. Pp. 104; 82 figs. Princeton 
N. ].: Princeton Press, 1945 
Price, $2.50. 

luis book presents a mathematical theory 


University 


of visual perception. The author believes that 
the qualities in a particular visual sensation 
can be coordinated to the points of a three 
dimensional geometrical manifold. The result 
is a geometrical map of visual sensation. An 
( xample of this is the ordinary Euclidean map 
of binocular vision which can be made by 
the intersection of two projection lines drawn 
from 2 fixed points in space. The base points 
are the centers of rotation of the eyes, and 
the projection lines the optical axes. 

The author states that we cannot be sure 
that this map truly represents the sensed 
qualities of form and localization of objects 
This would be the case if the apparent dis- 
tance of any 2 sensed points were always pro 
portional to the geometrical distance of the 
associated points of the Euclidean map. But 
this is not true. The sensed size of astro- 
nomical objects is in no Way proportional to 
astronomical dimensions. The problem is, 
therefore, to find a coordination of sensed 
points of a visual sensation to the points of a 
geometrical manifold such that the apparent 
distance of any 2 sensed points is always pro- 
portional to the geometrical distance of the 
correlated points. Such a coordination is called 
a psychometric coordination. 

This does not answer the question whether 
visual space is a Euclidean or non-Euclidean 
manifold. Environment may be explored by 
making physical measurements, and the space 
so mapped out, called the physical space 
which must be distinguished carefully from 
the visual space. The visual and physical 
space may be correlated but the relation is 
not necessarily a one-to-one correspondence 

The author concludes that the geometry of 
visual space is the hyperbolic geometry of 
Lobachevski. Differential formula establishes 
a relation between the visual and the physica! 
space. This supports the general hypothesi: 
that for an individual observer the apparent 
size of a lined element is uniquely determinex 
by its physical coordinates. Our scale of siz: 
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seems to contract certain localizations of the 
lined element. Such a contraction can only be 


understood if there is a physiologic basis for 


it, either in the dioptic system of the eves, 
on the retina, in the transmission to the brain, 


or in the cortex itself. 


This monograph does not attempt to make 


any hypothesis about the question, and is in- 
tended only for those who are thoroughly fa- 
miliar with mathematical analyses. Pe: 


WIDENING HorrzoNs IN MEDICAL Epuca- 
rion. Edited by Jean A. Curren, M.D., 
President and Dean, Long Island College 
of Medicine, and ELEANOR COCKERILL, Pro- 
fessor, School of Social Work, University 
of Pittsburgh. Pp. 228. New York: Com- 
monwealth Fund, 1948. Price, $2.75. 

Tus is a report of the Joint Committee of 
the Association of American Medical Colleges 
ind the American Association of Medical So- 
ial Workers. It suggests that the medical stu- 
lent should be made to realize that “Man 
s a biological and social being, and medicine 
s a natural and social science. . . . The stu- 
lent must learn to recognize the social and 
nvironmental factors in every case. He must 
levelop certain attitudes that will help him 
o establish effective and wholesome relation- 
hips with the patient and his family, and 
vith his own colleagues. . . . This study may 
regarded as an initial probing of a subject 
iat has broad implications and many facets. 

is clear that medical social teaching is un- 
ergoing rapid change and growth.” Numer- 
is detailed case reports are included in the 
00k which illustrate the points stressed by 

e authors. They make recommendations for 

iprovement in the teaching of this field. 

This book will be of special value to all 

ichers in the fields of medicine and social 


rk, R. B. 


SYMPOSIUM ON THE USE OF ISOTOPES IN 
BioLoGy AND Mepicine. Pp. 445; 58 ills., 
shhotographs of speakers. Madison: Univer- 
ity of Wisconsin Press, 1948. Price, $5.00. 
IN September of 1947, at a meeting spon- 
sored by the Wisconsin Alumni Research 
indation, a group of prominent scientists 
discussed the advances that have been made 
in the application of isotopic methods. to re- 
h in biology and medicine. The papers 
ented by 19 of these authorities are pub- 
d in this book; together they comprise 
nclusive review of the subject. 
ght of the articles are concerned with. his- 
tor cal background and with a discussion of the 
pr aration, separation, and assay of isotopes 


and their incorporation into compounds, Of 
particular interest to medical men will be the 
sections on the use of tracers in the study ot 
intermediary metabolism and on the possible 
medical applications of these findings. In ad- 
dition, there are several essays dealing with 
precautions to be taken in handling radioac- 
tive materials and with the subject of inter- 
national control of atomic energy. 

The fact that the authors are distinguished 
leaders in their fields strongly recommends 
this book to those who are interested in a 
general survey of the subject. It is to be re- 
gretted that the panel discussions, one of the 
most stimulating aspects of the Madison 
meeting, were not also published. 


READING AND VisuAL Faricue. By LEONARD 
CaRMICHAEL, Ph.D., President, Tufts Col- 
lege, and Water F. Dearsorn, M.D., 
Ph.D., Director, Psycho-educational Clinic, 
Harvard. Pp. 483; 103 figs. Boston: Hough- 
ton Mifflin, 1947. Price, $5.00. 

Tuis book is the outcome of a series of 
studies made by the authors in the labora- 
tories of Tufts College and in the Harvard 
Clinic. The first chapter defines visual fa- 
tigue. Considerable space is given to a general 
resumé of the anatomy and physiology of the 
ocular apparatus. Chapter 2 deals with the 
mechanics of reading as a visual task. Chap- 
ters 4, 5 and 6, review the evidence demon- 
strating the nature of the effect certain envir- 
onmental variables have upon reading be- 
havior. 

A review is then given of the various means 
of recording eye movements during reading, 
followed by the authors’ own experiments. 
They were unable to show any fatigue on the 
part of a normal subject reading continuously 
for six hours. Similarly, they conclude that 
microfilm reading can be carried on for six 
hours without unduly fatiguing the normal 
subject. 

The book should be valuable for those in- 
terested in the psychophysiology of reading. 


F. A. 


THe AcuTE BaAcTEerIAL Diseases, THerr 
AGNOSIS AND TREATMENT. By Harry F. 
Dow inc, M.D., F.A.C.P., Clinical Prof. of 
Medicine, George Washington Univ. With 
the collaboration of Lewis K. Sweet, M.D., 
and Haroip L. Hirscu, M.D. Pp. 465; 55 
figs. Phila.: W. B. Saunders, 1948. Price, 
$6.50. 

Tus book will be found valuable by both 
student and practitioner. In Part 1, the first 
of the book’s 4 sections, there are included 
tables of infectious diseases characterized by 
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particular clinical manifestations such as fe- 
ver, eruption, pharyngitis, and so on, Also in 
Part | 

the 
streptomycin therapy, in which are included 


the re are excellent discussions ot serum 


sulfonamide therapy, penicillin and 
indications, dosages, routes of administration, 
manifestations and the like. 

Descriptions of the diseases themselves are 


grouped according to the type ot 
Part 2 deals with th 
Part 
those in 
Generally, 


organist 
responsible diseases 
caused by 3 those caused by ba- 
cilli, and Part 4 


are a tactor. 


cocc!, 
which exotoxins 
major discussions of 
individual concerned primarily 
with laboratory 


with treatment, both of which are presented 


clinical and diagnosis and 
very clearly and with specific directions. Eti 


ology, pathology and pathogenesis are men- 
tioned only briefly. Although the descriptions 
ire not especially profound, the subject mat- 
ter is quite complete and clearly expounded. 
\ group of miscellaneous diseases, including 
colon bacillus infections, pseudomonas infec 
tions, glanders and botulism, is treated brieflv. 
There are 55 excellent color photographs 
ind clinical records of patients, and 52 in- 
structive tables. An adeqi 
included. The author has drawn heavily from 
his Own € xpe rience and trom a comprehensive 
examination of the literature. The book has 
S.E. 


bibliography is 


nuch to recommend it to the clinician. 


Mepicine. A Srupy OF THE 
Sick Society. By JAMes L. Hauuipay, M.D., 


PSYCHOSOCIAI 


Department of Public Health, Scotland. 
Pp 278. New York: W. W. Norton. 1948 
Price $3.50. 


luis important book discusses the sickness 
of society. It looks beyond the individual pa- 
tients to whom physicians devote most of 
their attention to the health of large groups 


coal 


clans must come 


miners) or nations about which physi- 
to think if they wish to have 
invthing to say about the world they live in. 
\ clear diagram gives much of the writer’s 
it shows the general death rate, 
the tuberculosis and typhoid rates and others 
1900 to 1939: but 


crossing this curve in an up-sweep are sui- 


argument: 


on a down curve from 
cides, peptic ulcer, hypertensive disorders and 
the infe rtility rate. The author has comments 
on the biological and mechanistic viewpoints 
in etiology in an important first chapter, and 
Statistics of psychosomatic medicine in Part 2. 
His description of the training of infants in 
1890 and in 1940 should not be missed. Ac- 
counts of the epidemiology of psychosocial 
disorders and of the growing anxiety in the 
modern world are other parts of a ‘valuable 
ind original book. E. B. 


AND NOTICES 


TEXTBOOK OF ENDOCRINOLOGY. By HANS SEL- 
yE, M.D., Ph.D., D.Sc., F.R.S., Institut de 
Medecine et de Chirurgie experimentale, 
Université de Montréal. Pp. 916: 200 ills 
Viontreal: Acta Endocrinologica, Universite 
de Montréal, 1948. Price, $12.80. 

Tus is an authoritative and profusely illus- 
trated textbook dealing with the clinical prob 
lems of endocrinology as well as the labora 
tory investigations necessary for an under- 
standing of the fundamental basis of this large 
field. At the same time it is an atlas of en 
docrinology with the equivalent of 200 pages 
of half-tone engravings, drawings and other 
illustrative material. 

The book is designed primarily for the phy 
siclan and specialist in endocrinology. It at 
tempts to cover both the clinical and theoreti 
cal backgrounds of endocrinology. The pet 
tinent anatomy, embryology and pathology re 
attention as well as a compre 
hensive discussion of the biological chemistry 


involved. The chemistry is simply and clearly 


celve mu¢c h 


presented. Where there are questions of in 
terpretation or differences of opinion the au- 
thor presents the evidence and attempts to 
evaluate it. 

This is a treatise in 
crinology which could well be in the library of 
ever;ry The 
printers have done a superb job. s. G. 


well-rounded endo 


physician and _ endocrinologist. 


MANUAL FOR LABORATORY WorK IN MAM- 
MALIAN Puysiotocy. By Frep E. D’AmMour 
and Frank R. Boop. 50 Experiments, illus 
trated. Chicago 
1948. Price, $2.75. 
THis manual of techniques and procedures 

on rat physiology gives many helpful hints 

The authors preter to record results with ink 


Univ. of Chicago Press 


writing instruments instead of smoked drums 
Each experimental procedure and operatior 
is clearly illustrated by photographs. Thes« 
are the most helpful and useful part of the 
book. Sample calculations are outlined. I 
general, each experiment can be conclude: 
within 3 hours, though experiments on the e1 
docrine system and on anaphylactic shoc 
often require several weeks. The small si: 
of the rat makes manual dexterity and soun 
anatomical knowledge essential. In additio 
delicate specialized instr 
ments will be required for the many differ 

methods; and some, such as the exposure 

the splanchnic nerves by the dorsal approac 
seem too difficult for the beginner. R. E 


numerous 


AND INDUSTRI‘! 
HyciENE. By RuTHERFORD T. JOHNSTO? 
M.D., Consultant in Industrial Health asd 


OccuPATIONAL MEDICINE 
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Lecturer, Univ. of California. Pp. 604; 117 

ills.. 7 in color. St. Louis: C. V. Mosby, 

1948. Price, $10.00. 

Tuts textbook of occupational disease is 
written with broad understanding of the prob- 
lems of industrial hazards. Although compre- 
hensive, the book is not pedantic; the prac- 
tical objectives of diagnosis, protection, and 
treatment are always foremost. The first few 
chapters consist of general remarks concern- 
ing functions of the industrial physician. The 
remainder of the book is devoted to a svs- 
tematic consideration of the various sub- 
stances encountered in industry. In each in- 
stance there is a brief orientation as to the 
chemistry and uses of the material: then 
symptomatology, pathology, diagnosis, and 
treatment of the respective disease are dis- 
ussed. Illustrative case reports and accounts 
f animal experimentation are included. Nu- 
merous photographs of pathological and clin- 
il material accompany the text: useful 
ippendix of chemicals in common trade-name 


products is provided A. R 


DISEASES OF THE JOINTS AND RHEUMATISM. 
By KENNETH STONE, D.M. (Oxon.). M.R 
C.P. Pp. 362; 58 ills. New York: Grune & 
Stratton, 1947. Price, $6.50. 

Tue author knows the field of rheumatism 
vell. This book is one of the most concise 
orks on the rheumatic diseases, vet presents 
thritis and the related diseases in an excel- 
nt descriptive manner. ‘Throughout are good 
tailed descriptions of physical findings and 
the chapter on How to Examine Joints is par- 
ularly commendable. It is an excellent book 
for students. The terminology, that of the 

British, at times mav be a little confusing. 

Discussion of the treatment of Rheumatoid Ar- 
itis is somewhat sketchy and incomplete, 

is certainly not as confusing as the discus- 
is in some larger books on this subject. 
section of the book on Muscular Rheu- 
tism contains much hypothetical material 

w ich is open to considerable argument, but 

which certainly is as good reasoning as that 

eived with most theories on the origin 
brositis. 

is book should be on the required list 

ny graduate student studying the diseases 

t he joints. 


Brice PsycHOTHERAPY. By Dr. Berrranp S. 
OHMAN, M.D., with the collaboration of 
ELYN P. FRoHMAN. Foreword by Wat- 

C. Arvarez, M.D. Pp. 265. Phila.: Lea 
ebiger, 1948. Price, $4.00. 


Tuts book can be accepted as a practical 
handbook on the neuroses for the general 
practitioner. The psychiatrist will want to 
know that the author favors the ideas of 
Stekel. 

Classification of the neuroses occupies 20 
pages and a description of neurotic mecha- 
nisms takes 20 more. Etiology is given 46 
pages in simple terms—“The Revolt Against 
The Home, School, and Church”, with 100 
illustrative cases in single paragraphs. Therapy 
in general is Active Analysis with the warn- 
ing that “frank neurotic states are best left 
untouched by inexperienced hands”. Includ- 
ed are 14 interesting pages on the uses of 
semantics in treatment. 

A glossary for patients is an unusual feature 


E. B. 


THe SPLEEN AND By Wu 
LiAM Damesuek, M.D., and Sotomon Es- 
TREN, M.D. From the Pratt Diagnostic Hos- 
pital and Tufts Medical School, Boston. 
Pp. 50; illustrated. New York: Grune & 
Stratton, 1947. Price, $4.75. 

DAMESHEK and Estren have again made 
available as once before, in attractive, loose- 
leaf, monograph form, the panels they ex- 
hibited at the last annual meeting of the 
American Medical Association, June, 1947. 
In outline form are presented the demonstrat- 
ed anatomy, histology and physiology of that 
enigmatic organ, the spleen, and the suspected 
hvposplenic and hypersplenic functional path- 
ology as it occurs in human disease syn- 
dromes. 

An “exaggerated splenic hormonal” inhibi- 
tion of bone marrow maturation and delivery 
of cells is hypothesized, with prompt cor- 
rection reported following successful splenec- 
tomy in selected cases. Peripheral blood and 
sternal marrow studies are emphasized in the 
differential diagnosis. The adrenalin test for 
the demonstration of splenic cellular hyper- 
sequestration and the histopathologic evidence 
of splenic reticulo endothelial cell hyvperpha- 
gocytosis in many of these syndromes are 
minimized. This brochure is a very clear, 
somewhat dogmatic (because of its form and 
purpose ), treatise on the indications and con- 
traindications for human splenectomy in both 
primary and secondary hypersplenic states. 


Diapetes 1s GENERAL PRACTICE. 
By Artuur R. Cotwett, M.D., Assoc. Prof. 
of Medicine, Northwestern Univ. Pp. 350: 
24 figs. Chicago: The Year Book Publish- 
ers, 1947. Price, $5.25. 
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luis monograph contains the conventional 
chapters on diagnosis and treatment of diabe- 
tes and its complications. Dr. Colwell’s skill 
as a teacher is revealed in the excellent or- 
ganization of the subject and in his clear 
summary of the modern understanding of 
this disease. In the aspects of diabetes which 
are controversial he avoids extremes and 
maintains the practical clarity which the phy- 
sician who is not a specialist in diabetes re- 
quires. He does not mention the use of po- 
tassium and phosphate in the treatment of 
icidosis, though these adjuncts now appear to 
merit wider Phe figures are We selected 
ind some of the elementary tables showing 
the responses to treatment deserve careful 
study. The author's purpos that “the book’s 
ontents include the best and soundest of 
wailable insight and methods of treatment, 
presented from a practical standpoint and 
organized in such a manner that the reader 
who lacks experience with diabetes should 
have little difficulty in orientation”, has been 


cell fulfilled F. 


H1ALLMARKS OF MANKIND. By FREDERIC Woop 
longs, DSe., FBS. FRACS. 
ind Sirk Prof. of Human 
ind Comparative Anatomy, Roy. Coll. of 
Surgeons. Pp. 86; 23 illus. Balt.: Williams 
ind Wilkins, 1948. Price, $2.50. 
delightful littlke book contains the 


subject matter of a Linacre Lecture and an 
Arris and Gale Lecture delivered in 1947 
Its main thesis is that Man, considered solely 
from the point of view of structure, is an 


extremely primitive type and, though more 
primitive. mn basal structure than the living 
monkeys and apes, Man has his own remark- 
ible structural specifications that distinguish 
him from all other Mammals and appear to 
be his verv ancient hallmarks. The authors 
postulate that the emergence of the human 
tvpe from a very primitive Primate form took 
place sufficiently far back to account for the 
profound differentiation that has occurred. 
Thev believe that if the Primate forms imme- 
diately ancestral to the human stock are ever 
to be revealed, they will be utterly unlike the 
slouching, hairy, “ape men” of which some 


have dreamed and will be found in geologic 
strata antedating the heyday of the great apes. 
Che book should be of special interest to 


those who assume that the use of monkeys 
of any sort for experimental work may be 
justified on the basis of a close relationship 
to Man 


W. F. 
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THE THyrow Its Diseases. By J. H. 
Means, M.D., Jackson Professor of Clinical 
Medicine, Harvard University. 2d ed. Pp 
571; 63 illus. Philadelphia: J. B. Lippin 
cott, 1948. Price, $12.00. 

THE ADVENT of the 2d edition of this no 
table book should receive a Warm welcome 
from all who have enjoyed the Ist, whicl 
appeared in 1937. This volume clearly r 
flects the tremendous advances in our know] 
edge of the normal and abnormal physiolog) 
of the thyroid and the treatment of its dis 
eases during the intervening 11 vears, to th 
development of which the author and h 
associates have been important contributor 
There are 21 chapters dealing with the en 
bryology, anatomy, physiology, endocrine r 
lationships, pathology and clinical disorder 
of the thyroid. The chapter on Surgery of tl 
Thyroid was prepared by Dr. Oliver Cope 
those on the Pathology and Tumors of. tl 
Thyroid were written by Dr. Rulon W 
Rawson 

The stvle is informal, sometimes almo 
conversational, and makes for easy readin 
Throughout, the book is strongly flavored | 
the personality of the author; this is parti 


larly apparent in the delightful last chapter 


entitled “Fact and Fancy in Matters Thyroid 
There can be little doubt that this is the for 
most work available in its field today, and 
deserves a place on the shelf of all who 
interested in thyroid disease E.R 


CuinicaL LaBoratrory Metruops AND D1 
nosis. By R. B. H. Grapwontr, M.D., D 
Sc... F.R.S.T.M.&H. (London), Dire 
of Gradwohl Laboratories, St. Louis, M 
and Dr. Pepro Kourt, Director of Tropi 
Medicine, Havana, Cuba. 4th ed. 3 vol 
umes. Pp. 3291; 1111 ills., 58 in color. $ 
Louis: C. V. Mosby, 1948. Price, $40.00 
THE new edition of this well known ti 


~~, 


tise has been greatly expanded with 55% 


text matter and 51% more illustrations. 
section on parasitology and_ tropical m 
cine has been increased from 394 to 52 
pages and now constitutes a separate voli 
This excellent section describes over 175 
asites, protozoan and metazoan, importat 
human medicine, with 427 illustrations 
expanded sections on hematology and 
admirable. Bact 


logic applications in clinical diagnosis 


blood transfusion are 


been extended by 151 pages; 49 pages 
been added on toxicologic technique; and 
new chapter on ele ctrocardiography l 


cluded. 
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\utopsy technique is not fully described 
in detail, but since this procedure is per- 
formed by the pathologist himself, this limi- 
tation is perhaps not important. The adap- 
tation of photoelectric colorimetry to chem- 
ical procedures is inadequately presented and 
a number of other accepted improvements 
in chemical methods receive no mention. 
Quantitative methods are described through- 
out without any reference to the importance 
of evaluating quantitatively the error of 
measurement. 

Such ceficiencies, however, are far out- 
balanced by the great mass of well arranged 
ind admirably illustrated information cover- 
ing the field of clinical laboratory technology 
and interpretation. 

Indexing, which occupies 175 pages, ap- 


pears adequate. 


NEW BOOKS 


lechnique of Treatment for the Cerebral 
Palsy Child. By Pauta F. Ecer, Children’s 
Hospital, Buffalo. Pp. 203; 49 ills. St. 
Louis: C. V. Mosby, 1948. Price, $3.50. 


The Story of The Johns Hopkins. By 
BERTRAM M. Bernuem, M.D. Pp. 235. 
Illustrated. New York: McGraw-Hill, 1948. 
Price, $3.50. 

THe author, an early graduate of the 
Hopkins Medical School (1905) and long 
connected with it, has told in colloquial 
stvle “a human interest story with 
historical connotations.” Sympathetic in the 
main, but with occasional barbed criticisms 
the story will be found to include enough 
details to provide a lively and satisfying 
picture of this great school and its famous 


men. 


Vedical Clinics of North America. Boston 
number. “Specific Methods of Treatment.” 
Pp. 1159-1482. Phila: W. B. Saunders, 
September, 1948. Price, $15.00 a vear 

Axronc the subjects considered are: 
Penicillin in pulmonary infections, anti- 
spasmodics and spasmodics gastro- 
intestinal disorders, treatment of various 
types of anemias, management of rheuma- 
toid arthritis, medical management of 
essential hypertension, treatment of 
migraine, diagnosis and treatment of polio- 
mvelitis, and treatment of rickettsial 
diseases. Practical aspects of management 

ind recent developments are emphasized. 

There is a detailed discussion of the 

problem of infertility. and of the medical 

management of urinarv calculi based upvon 
the chemical composition of the stone. The 


description of the practical aspects of the 
care of patients with spinal cord injuries 
by Monroe, and of nutrition in protract- 
ed disease by Stare and ps are 
particularly interesting and useful, as is a 
discussion of  briet psychotherapy — in 
medical practice, and of repair solutions 
in acidosis and alkalosis. R. J., Jr. 


A-B-C’s of Sulfonamide and Antibiotic Ther- 
apy. By Perrin H. Lone, M.D., F.R.C.P., 
Prof. of Preventive Medicine, Johns Hop- 
kins Univ. Pp. 231. Phila.: W. B. Saun- 
ders, 1948. Price, $3.50. 

Written for the practitioner, this book 
presents the author's clinical experience 
with sulfonamide, penicillin and strepto- 
mycin. Dosage schedules, pharmacology. 
and the toxic manifestations of each drug 
are presented for the chemotherapy of over 
a hundred infectious processes. There is 


no bibliography. G. R. 


Neurosurgical Pathology. By I. Mark ScHetn- 
KER, M.D., Univ. of Cincinnati College of 
Medicine. Pp. 370; 238 ills. Springfield. 
Ill.: Charles C Thomas, 1948. Price, $8.75. 


Viral and Rickettsial Infections of Man. Edit- 
ed by Tuoxras M. Rivers, M. D., Direc- 
tor of the Hospital, The Rockefeller In- 


stitute. Pp. 587; 77 ills., 6 in color. Phila.: 
|. B. Lippincott, 1948. Price, $5.00. 


ANA Public Relations Workshop. By Epwarp 
L. Bernays. Pp. 32; 39 ills. New York: 
American Nurses’ Association, 1948. Price. 
$2.50. 

A MANUAL of practical public relations 
techniques for American nurses. 

Medical Research in France During the War 
(1939-1945). 30 articles presented by 
JeaAN HantBurGer, Professeur agrégé a la 
Faculté de Médecine. Pp. 306. Illustrated. 
Paris: Editions Médicales Flammarion, 
1948. No price given. 

wr some results of the scientific 
work accomplished by French physicians 
and biologists during the German occu- 
pation.” 


Therapy Through Interview. By Stan ey G. 
Law, M.D.. Minnesota Psychiatric Insti- 
tute. Pp. 313. New York: McGraw-Hill, 
1948. Price, $4.50. 

After years of general practice, the au- 
thor having become especially interested 
in our more common psvchoneuroses, de- 
veloped a unique method of studying his 
patients. The “interview techniques” em- 
ploved are chiefly for the general prac- 
titioner, who is told in forthright simple 
language. “how to listen and to talk to 

patients,” through case presentations con- 
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Psvechi 
method 


an ovel simplific ition; however professional 


cerning wholly imaginary subjects 


itrists mav consider this dialogue 


author's 


view the 


issociates are said t 


work with tavo1 


Strabismus. A Clinical Handbook. By Gerona 


~ 


our Baby. By 


Vedical Writing. By Morris Fisupi 


|. Epsterx, M.D., Beth Israel 
New York Pp 924: 123 ills. Phila 
ton, 1948. Price, $5.00. 

luis is the third book to appear withi 


Hospital, 
Blakis 


the year on abnormalities of the ocular 


muscles, which attests to the interest. in 
this subject This volume summarizes. the 
inatomy and physiology of the extra-ocu 
lar muscles and_ the 
While the 
contents are of interest to ophthalmologists, 
the author’s lucid stvle will afford the gen- 
working know! 


modern treatment. of 


modern con eptions 


if squint major portions of its 


ral practitioner a good 


edge of the squint 


It can be recommended to all interested 
in the subj ct a A 

ather Land. By BERTRAM SCHAFFNER, M.D 
Pp. 203. New York: Columbia Univer 


1948 
[HE AUTHOR, a neuropsychiatrist, served 
with the Information Control Screening 
Division of the American Military Go 
ernment in Germany, and in this capacit) 
performed 
onducted studies and 
pinion surveys among the German peo 
ple. Father Land, a result of this experi 


German 


sitv Press Price, $3.25 


examinations and 
psychologic tests 


psvchiatric 


authoritarianism — to 
its origin in the family circle, and sug 
gests complet 
the family level as an Important step in 
producing a Democratic Germany. R E. 


ence, traces 


re-education beginning at 


GLapys DENNY SnuLtTz. and 

Hitt, M.D. Pp. 278. Illus 
trated. Garden Citv, N. Y Doubleday 
1948. Price, $3.50. 


| HROUGHOUT 


LE! FORREST 


the S¢ pages we have 
thought of the father quite as much as of 
the mother . We should like to empha- 
size that this book is intended only as a 
supplement to regular medical care. _ 
are left throvghout the book for 
vour own doctor’s advice.” 


Spac es 


inserting 


NEW EDITIONS 


\ED 
Blakiston 


2d. ed. Pp. 292: 36 ills 
1948 Price, $4.00. 


Phila 


Bailey’s Textbook of Histology. Revised hy 


E. Ph.D., and Witrrep M 
COPENHAVER, Ph.D. 12th ed. Pp. 781; 455 


28 BOOK REVIEWS AND NOTICES 


ills. many in color. Balt.: Williams & Wil 
kins, 1948. Price, $7.00. 

THE REVISERS continue to aim at a text 
“primarily for the use of first vear students 
including 


in medicine and _ dentistry 


physiological significances and more 
bridges of the gap between gross and mi 


croscopic anatomy. 


Textbook of Histology. By ALEXANDER A 
Maximow, late Prof. of Anatomy, Univ. of 
Chicago, and Bioomy, Prof. of 
Anatomy. 5th ed Pp. 700; 562 ills., 32 in 
color. Phila.: W. B 1948. Price 
$8.50 
Viethod of Anatomy. By |]. 
Grant, M.( M.B., Ch.B 
Edin.) Prot. of Anatomy, | 
ith ed. Pp. 852; 799 ills. Balt 
& Wilkins, 1948. Price, $7.00 
Method of Anatomy has 


vaie turough 3 previous editions, the first 


Saunders 


BOULEAt 
F.R.C.S 
niv. ol Toronto 


Williams 


proved its 


one appearing in 1937. This edition has 
been improved mia number ot wavs, most 
notably by the addition of 68 new illustra 
Grant’s book differs trom 
textbooks ot 
subje t regionally 
When used in 

Anatomy it 


tions. Protessor 


the more commonly known 
anatomy by treating the 
rather than systemically 

conjunction with his Atlas 
provides the first year me lical student wil 
exceptionally good instructions for his work 
There are throughout 
the book that will be of interest to anvone 


seeking to knowledge ot the 


many desc riptions 


recall his 


structure of the human body W. W. 
Clinical Roentgenology of the Digestive Tract 
By MauRIcE FELDMAN, M.D., Asst. Prof. of 


Gastroenterology, Univ. of 
ed. Pp 901: 641 ills. Balt 
Wilkins. 1948. Price. $8.00 

book 


aspects ot gastrointestinal disease that ar 


Williams & 
attempts to cove! all thos 
of interest to the roentgenologist. | 
includes, therefore, data on the incidenc 
the etiology and_ the svmptomatology 

roentgen diagnosis of digestiy 
tract Only their treatment 

omitted. Consequently, though lar 
volume, it presents the individual subje« 
time tl 
excellent and manv refe1 
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interested primarily in gastroenterology 


well as the 


lesions 


merely in outline At the same 
illustrations ar 


ences are given. The student. 


radiology, will profit by reading it a 


bv having it available for reference 
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Society. 2d ed. Pp. 160. Iowa City, lowa: 
Athens Press, 1948. Price, $1.00. 

luis work is a concise manual, present- 
ing the essential clinical facts about cancer, 
and brought thoroughly up to date. It is 
devoted primarily to symptomatology and 
methods of diagnosis of the more common 
malignant growths. Emphasis throughout is 
on early diagnosis 

The treatment of some subjects is confus- 
ing and at times only one aspect of highly 
controversial points is given mention. The 
section on cancer of the breast suffers from 
both these faults. These criticisms should 
not detract greatly from the value ofa 
compendium designed primarily to keep the 
general practitioner alert to the diagnosis 
of cancer. However, it does seem that the 
importance of biopsy might be more 
generally stressed—indeed, it is stated to be 
rarely necessary in cancer of the rectum. 


R. H. 


The Therapy of the Neuroses and Psychoses. 
By Samet Henry Krartnes, M.D., Asst. 
Clinical Prof. in Psychiatry, Univ. of IIli- 
nois, ¢ olle ue of Medicine. 3d ed. Pp. 642. 
Phila.: Lea & Febiger, 1948. Price, $6.50. 

Tue 3d edition, like the preceding edi- 
tions of this book, approaches Psychiatry 
mainly from a psychobiological rather 
than a psychoanalytic viewpoint. It con- 
tains new sections on psychiatric geriatrics, 
pre-frontal lobotomy, group psychotherapy, 
treatment of epilepsy, a revised classifica- 
tion of psychiatric disorders, and statistical 
tables on mental disease. W. P. 


lanual of Urology. By R. M. LeComre, 
M.D Georgetown University. 
tth ed. Pp. 311; 57 ills. Balt.: Williams & 
Wilkins, 1948. Price, $4.00. 

“No attempt has been made to alter the 
original purpose of the book—to present 
briefly and simply the underlying principles 
n urology without complicating discussions, 

ise histories and numerous references.” 


ndbook of Orthopaedic Surgery. By At- 
RED Rives Suanps, M.D., with Ricu- 
‘nD Beverty Raney, M.D. 3d ed. Pp. 574; 
59 ills. St. Louis: C. V. Mosby, 1948. 
rice, $6.00. 
luis new edition continues the high ex- 
ellence of previous editions. The author 
is carefully revised it, adding new and 
orthwhile developments in orthopaedic 
rgery. The introduction of a few Roent- 
n ray photographs replacing some of 
e many pen and ink sketches in previ- 
s editions is thought to add clarity to 
text and make the book more valu- 
le to the student. The author is to be 


congratulated on bringing this book up to 
date as a teaching manual and a refer- 
ence book for the advanced student. 
Zinssers Textbook of Bacteriology. Revised 
by Davin T. Smiru, M.D., Donan S. 
Martin, M.D., M.P.H., Norman F. 
Conant, Ph.D., JosepH W. Bearp, M.D., 
Grant Taytor, M.D., Henry |. Koun, 
Ph.D., M.D., and Mary A. Poston, M.A., 
Duke University School of Medicine. 9th 
ed. Pp. 992; 251 ills. New York: Appleton- 
Century-Croftts, 1948. Price, $10.00 
Tue basic approach is from the combined 
viewpoint — of the clinician, researcher 
and teacher. The arrangement of — the 
chapters remains about as in the 8th 
edition. However, the text has been 
brought up to date as well as a section on 
antibiotics and a chapter on pleuropneu- 
monia-like organisms added. It contains no 
material on parasitology. H. M. 


Microbiology and Pathology. By Cuarves F. 
Carter, M.D.. Parkland Hospital School 
of Nursing. Dallas. Texas. 4th ed. Pp. 845: 
216 ills.: 25 color plates. St. Louis: C. V. 
Mosbv, 1948. Price, $5.00. 

ALL cnapTerRs have been revised, some 
verv extensively, and new material added. 
Sulfonamide and antibiotic theranies are 
discussed. Chapters on Approved Methods 
of Immunization, Hospital Pathologist and 
His Work, and Defects of Body Devel- 
opment have been included. H. M. 


Sterility and Impaired Fertility. By Crpric 
LANE-Roserts. C.V.O.. M.S... ALBERT 
SHARMAN, M.D., Ph.D... KENNETH WALKER, 
M.A., M.B., B. P. Weisner, D.Sc., Ph.D.., 
and Mary Barron, M.B.. B.S. 2d. ed. Pn 
400; 96 ills. New York and London: Paul B. 
Hoeber, 1948. Price, $6.50. 


Fractures and Dislocations. By O. 
GecxeLer, M.D. 4th ed. Pp. 371; 344 ills. 
Balt.: Williams & Wilkins, 1948. Price, 
$5.00. 

Tus compact small text has grown 
larger and more complete in each suc- 
cessive edition. The present volume is to 
be highly recommended, not as an_ ex- 
haustive book on the large subject of 
fractures and dislocations, but as the out- 
come of a careful personal selection of 
methods of treatment that will assure good 
functional results. Both the student and 
general practitioner interested in bone 
and joint disabilities will find this one 
of the best small books published. 
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Diseases of the Eye. By Sin JouN HERBERT in ophthalmology. The section on glaucoma 
Parsons, Consulting Ophthalmic Surgeon, is particularly good, as it includes the 
University College Hospital, etc., and Sim modern conception of shallow angle and 
STEWART DuKE-ELDER, Surgeon Oculist to deep angle type which is adopted in very 
the King, Consulting Ophthalmic Surgeon tew standard texts 
to the Army and Royal Air Force, Director While the book contains far too mucl 
of Research, The “Ophthalmic Institute, specialized knowledge for the medical 
University of London, etc. llth ed. Pp. student, it should be a_ useful referenc 
732 368 ftigs., 21 plates. New York: book for the general practitioner and wil 
Macmillan, 1948. Price, $7.00. certainly be of value to the _ trainec 

luis is an excellently prepared short text opthalmologist, as it represents — the 
which now includes all the recent advances opinions of two world authorities. F. A. 
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CORRECTION 


In the abstract in the November issue (216, 598, 1948) of Construction of Normal Standards 
for Cardiac Output in Man by J. M. Tanner, the root signs were omitted from the formul 
which should be 


SV (ml) = 100 V 2 area I + area J 


E 
El 
b 
R 


